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REPLY  TO 
ATTENTION  OF: 

NEDED 


JUN  1  9  I960 


Honorable  Richard  A.  Snelling 
Governor  of  the  State  of  Vermont 
State  Capitol 

Montpelier,  Vermont  05602 


Dear  Governor  Snelling: 

Inclosed  is  a  copy  of  the  Knapp  Brook  Site  No.  2  Phase  1  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  1  have  approved  tne  report  and  support  the 
findings  and  recommendations  described  In  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  Important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Water 
Resources,  the  cooperating  agency  for  the  State  of  Vermont.  In 
addition,  a  copy  of  the  report  has  also  been  furnished  the  owner,  State 
of  Vermont,  Fish  &  Game  Department,  Montpelier,  Vermont  05602. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Water  Resources  for  your  cooperation  in  carrying  out  this  program. 

Sincerely, 

U.UM 

Ind  MAX  B.  SCHEIDER 

As  stated  Colonel,  Corps  of  Engineers 

Division  Engineer 
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RATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 


VT00077 

Knapp  Brook  Sice  No.  2 
Cavendish 

Windsor  County,  Vermont 
Knapp  Brook 

April  23,  1979  and  May  22,  1979 


BRIEF  ASSESSMENT 

The  Knapp  Brook  Site  No.  2  Dam  is  an  earth  embankment  with  clay 
core.  The  dam  is  approximately  540  feet  long  and  27  feet  high.  The 
dam  and  pond  are  currently  utilized  as  a  State  of  Vermont  Fish  and 
Game  pond.  A  semicircular  spillway  structure  containing  a  4-foot  by 
2-foot  sluice  gate  is  the  primary  control  of  flow  at  the  dam.  This 
structure  handles  both  seasonal  and  flood  flows  while  an  outlet  struc¬ 
ture  with  stop  logs  controls  daily  runoff.  The  drainage  area  for 
this  dam  is  2.9  square  miles  and  under  normal  conditions  has  an  im¬ 
poundment  of  368  acre-feet  with  a  surface  area  of  36  acres. 


Identification  No: 
Name  of  Dam: 

Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


The  dam  is  classifetd  as  small  and  has  a  significant  hazard 
potential.  Based  on  size  and  hazard  classifications,  a  one-half 
Probable  Maximum  Flood  (1/2  PMF)  of  45  CFS  was  used  as  the  test  flood. 
The  routed  test  flood  outflow  was  4,360  CFS.  The  total  spillway 
capacity  is  7150  CFS  which  is  164  percent  of  the  test  flood  outflow. 
The  test  flood  would  be  1.4  feet  below  the  crest  of  the  dam. 

The  dam  Is  judged  to  be  in  fair  condition.  The  following  sig¬ 
nificant  findings  were  determined  during  the  investigation: 

1.  The  lowermost  retaining  wall  of  the  spillway  chute  is 
experiencing  lateral  movement  due  to  frost  action. 

2.  The  routed  test  flood  outflow  exceeds  the  concrete  spillway 
capacity.  The  old  earth  spillway  channel  could  erode  and 
undermine  the  new  concrete  discharge  channel  should  floods 
equivalent  to  the  test  flood  occur. 

It  is  recommended  that  the  following  actions  be  Instituted  under 
the  guidance  of  a  registered  professional  engineer  qualified  in  dam 
design  within  one  year  of  receipt  of  this  report: 

I 

1.  The  displacement  of  the  retaining  walls  of  the  spillway 
channel  should  be  evaluated. 


2.  The  concrete  channel  spillway  should  be  evaluated  with  regard 
'  to  the  need  for  greater  flood  capacity. 

3.  Institute  a  biennial  program  of  technical  inspections  to  in¬ 
clude  monitoring  of  the  wet  areas  on  the  right  stream  bank 
immediately  downstream  of  the  outlet  structure  for  flow  volume 
and  evidences  of  soil  transport. 

4.  Provide  round-the-clock  monitoring  during  periods  of  unusually 
heavy  rainfall  or  high  project  discharge. 

5.  Prepare  a  formal  warning  plan. 


» 


This  Phase  I  Inspection  Report  on  Knapp  Brook  Site  No.  2 
has  been  reviewed  bp  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgement  and  practice,  and  la  hereby 
submitted  for  approval. 


Design  Branch 
Engineering  Division 


Chief,  NED  Materials  Testing  Lab. 
Foundations  t  Materials  Branch 


Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Inves¬ 
tigations.  Copies  of  these  guidelines  may  be  obtained  from  the 
Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose 
of  a  Phase  I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation,  and  analyses  in¬ 
volving  topographic  mapping,  subsurface  investigations,  testing  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase 
I  Investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may' obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued  care 
and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  Spillway  Test  Flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  Because  of  the  magnitude  and  rarity 
of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the 
test  flood  should  not  be  interpreted  as  necessarily  posing  a  highly 
inadequate  condition.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage  potential. 
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SECTION  3  -  VISUAL  INSPECTION 


3. 1  Findings 

a.  General 


The  dam  was  inspected  on  April  23,  1979  when  the  water  level 
was  2.3  feet  below  the  crest  of  the  spillway  weir  and  about 
8  feet  below  the  crest  of  the  dam.  Water  was  flowing  through 
the  gate  located  to  the  right  of  the  spillway  and  into  the 
spillway  channel.  There  was  still  snow  on  part  of  the  down¬ 
stream  slope  and  thus  the  downstream  slope  was  reinspected  on 
May  22,  1979.  On  May  22  the  water  level  in  the  reservoir  was 
several  inches  below  the  spillway  weir  crest. 

b.  Dam 

The  dam  is  an  earth  embankment  with  a  concrete  intake  structure 
and  an  outlet  pipe  through  the  dam  and  a  concrete  spillway  in 
the  left  abutment. 

The  upstream  slope  of  the  dam  is  covered  with  riprap  to  within 
an  elevation  of  about  4  feet  below  the  crest.  The  upper  part 
of  the  slope  is  grass  covered  (see  Photo  3).  The  riprap  is 
in  good  condition  with  some  displaced  riprap  in  a  few  small 
areas  (see  Photo  4) .  The  crest  of  the  dam  is  covered  with 
gravel  and  is  apparently  used  as  a  service  road.  There  is  no 
significant  erosion  on  the  crest.  The  downstream  slope  is 
grass  covered  and  shows  no  sign  of  erosion  or  sloughing  (see 
Photo  8).  There  were  no  wet  areas  observed  on  the  slope.  At 
the  lowest  point  of  the  toe  there  is  riprap  protection  for  the 
slope  because  of  tailwater  from  Knapp  Brook  Pond  No.  1. 

c.  Appurtenant  Structures 

The  inlet  structure  is  connected  by  a  wooden  bridge  to  the 
crest  of  the  dam.  One  of  the  posts  supporting  the  bridge  is 
broken  as  a  result  of  ice  pressure  (see  Photos  2  and  11).  The 
concrete  outlet  structure  is  in  good  condition  (see  Photo  12). 
Immediately  downstream  of  the  outlet  structure  and  along  the 
banks  of  the  old  stream  bed  there  is  some  erosion  and  apparent 
seepage  near  the  dam  (see  Photo  13) . 

The  concrete  spillway  at  the  left  abutment  is  generally  in 
good  condition.  The  spillway  weir  is  in  plan  a  half  circle 
and  there  is  also  a  gated  outlet  at  the  right  end  of  the  weir 
as  shown  in  Photo  5.  There  is  some  inward  movement  of  the 
retaining  walls  of  the  discharge  channel  which  has  resulted  . 
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SECTION  2  -  ENGINEERING  DATA 


2.1  Design  Data 

The  plans  describing  the  design  of  this  earth  embankment  dam, 
outlet  works  and  emergency  spillways  .'re  contained  in  Appendix 
B  of  this  report. 

2 . 2  Construction  Data 


The  present  dam  is  a  540-foot  earth  embankment  with  a  clay  core 
and  impervious  zones  on  the  up  and  downstream  side  of  the  core 
which  is  540  feet  long  overall  with  about  100  feet  of  the  left 
abutment  occupied  by  the  emergency  spillways.  It  was  designed 
by  the  firm  of  Haley  and  Ward  Engineers  in  1960  and  was  con¬ 
structed  by  the  State  of  Vermont  Fish  and  Game  Commission  in  1962 
The  spillway  was  redesigned  by  Duf resne-Henry  Engineering  Cor¬ 
poration  in  1973  and  construction  was  completed  in  the  spring  of 
1974. 

2.3  Operation  Data 

Both  Knapp  Brook  Pond  Sites  No.  1  and  No.  2  are  operated  by  the 
State  of  Vermont  Fish  and  Game  Department  and  are  used  as  fishing 
ponds.  According  to  Fish  and  Game  personnel,  Knapp  Brook  Site  No 
2  Dam  is  operated  on  a  seasonal  basis.  The  4-foot  by  2-foot 
sluice  gate  is  opened  in  late  fall  and  left  open  until  spring 
runoff  has  taken  place.  After  the  spring  runoff  this  sluice  gate 
is  closed  and  the  water  level  is  then  maintained  at  the  top  of 
the  semicircular  weir.  The  other  sluice  gate  at  the  outlet  works 
is  not  normally  used,  but  the  stop  logs  are  being  used  to  control 
pond  temperatures. 

2.4  Evaluation 


a.  Availability 

The  design  plans  for  this  dam  are  on  file  with  the  Agency  of 
Environmental  Conservation,  Department  of  Water  Resources, 
Montpelier,  Vermont  05602. 

b.  Adequacy 

The  lack  of  in-depth  engineering  data  does  not  allow  for  an 
in-depth  analysis  of  the  dam.  Therefore,  the  adequacy  of  the 
dam  must  be  based  on  visual  inspection,  past  performance  his¬ 
tory  and  sound  hydrologic  and  hydraulic  engineering  judgment. 

c.  Validity 

Not  applicable. 
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(5)  Upstream  Channel 

The  upstream  channel  Is  a  60-foot  wide  excavated  channel 
30  feet  long.  Included  is  a  6-foot,  3-inch  wide  concrete 
box  approach  channel  which  is  25  feet  long. 

(6)  Downstream  Channel 


Knapp  Pond  No.  1. 

Regulating  Outlets 

Both  the  wall  on  the  semicircular  weir  and  outlet  structure 
have  sluice  gates.  The  approach  channel  to  the  sluice  gate 
of  the  semicircular  weir  also  contains  a  bar  screen  on  the 
upstream  end.  The  outlet  structure  also  has  one  set  of  stop 
logs  in  series  in  addition  to  a  2-foot  by  2-foot  sluice  gate 
with  an  invert  elevation  of  93.5. 


» 
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(5)  Side  Slopes 

Downstream  slope  -  1:3 
Upstream  slope  -  1:3 

(6)  Zoning 

Central  clay  core,  upstream  impervious  fill,  downstream 
impervious  fill  with  pervious  shell. 

(7)  Impervious  Core 

6-foot  thick  clay  core  to  elevation  110.0. 

(8)  Cut-off 

Clay  core  extends  3  feet  into  old  channel  cross  section 
and  old  concrete  cut-off  wall  is  extended  down  4  feet 
below  old  spillway  crest. 

(9)  Grout  Curtain 
None  known. 

h.  Diversion  and  Regulating  Tunnel 
Not  applicable. 

i.  Spillway 
(!)  Type 

New  -  semicircular  weir  with  concrete  chute. 

Old  -  earth  cut  with  concrete  weir. 

(2)  Length 

New  -  62.8-foot  crest  of  semicircular  weir. 

Old  -  57-foot  crest. 

(3)  Elevation  of  Crest 

107.0  feet,  semicircular  weir. 

109.0  feet,  old  weir. 

(4)  Gates 

4-foot  by  2-foot  at  invert  elevation  of  103  in  right 
side  of  semicircular  weir. 
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(3)  Spillway  Crest  Pool 
368  acre-feeC. 

(A)  Top  of  Dam 

623  acre-feet. 

f .  Reservoir  Surface 

(1)  Recreation  Pool 

30  acres  -  winter  and  spring  (elevation  103) . 

36.5  acres  -  summer  and  fall  (elevation  107). 

(2)  Flood  Control  Pool 
Not  applicable. 

(3)  Spillway  Crest 
36.5  acres. 

(4)  Test  Flood  Pool 
42. (H  acres. 

(5)  Top  of  Dam 
44. 0+  acres. 

g.  Dam 

(1)  Type 

Compacted  earth  embankment  with  clay  core. 

(2)  Length 
540  feet. 

(3)  Height 

27.3+  feet  above  streambed. 

21.7+  feet  above  Knapp  Pond  ill  normal  water  surface. 

(4)  Top  Width 

20  to  24  feet. 
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(4)  Recreation  Pool 

107.0  -  gate  closed,  summer  and  fall. 

103.0+  -  gate  open,  winter  and  early  spring. 

(5)  Full  Flood  Control  Pool 
Not  applicable. 

(6)  Spillway  Crest 

107.0  -  new  spillway;  109.0  -  old  weir. 

(7)  Design  Surcharge 
Not  applicable. 

(8)  Top  of  Dam 
113. 3+. 

(9)  Test  Flood  Surcharge 

111.8 

d.  Reservoir 

(1)  Length  of  Maximum  Pool 
3,400  feet. 

(2)  Length  of  Recreation  Pool 
3,300  feet. 

(3)  Length  of  Flood  Control  Pool 
Not  applicable. 

e.  Storage 

(1)  Recreation  Pool 

233  acre-feet  -  winter  and  spring  (elevation  103). 

368  acre-feet  -  summer  and  fall  (elevation  107) . 

» 

(2)  Flood  Control  Pool 
Not  applicable. 
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by  1  to  1.5  feet.  Estimated  discharge  waa  approximately 
720  CFS.  This  overflow  resulted  In  a  substantial  amount 
of  erosion  In  the  earthen  exit  channel  which  has  since 
been  replaced  by  the  new  emergency  spillway. 

(3)  Ungated  Spillway  Capacity  at  Top  of  Dam 
,  7,150  CFS  at  113.3. 

(4)  Ungated  Spillway  Capacity  at  Test  Flood  Elevation 

4,360  CFS  at  elevation  111.8. 

(5)  Gated  Spillway  Capacity  at  Normal  Pool  Elevation 
Not  applicable. 

(6)  Gated  Spillway  Capacity  at  Test  Flood  Elevation 
Not  applicable. 

(7)  Total  Spillway  Capacity  at  Test  Flood  Elevation 

4,360  CFS  at  elevation  111.9. 

3,100  CFS  -  new  spillway. 

1,260  CFS  -  old  weir. 

(8)  Total  Project  Discharge  at  Test  Flood  Elevation 

4,360  CFS  at  elevation  111.8. 

c.  Elevations 


The  following  elevations  are  based  on  a  local  datum  which  is 
tied  into  Knapp  Brook  Site  No,  1  Dam  drop  structure.  The 
elevation  of  107.0  at  the  crest  of  the  semicircular  weir  is 
the  datum  at  Knapp  Brook  Site  No.  2.  The  water  surface 
elevation  is  estimated  to  be  about  1,280  feet  above  MSL  by 
use  of  USGS  map  as  no  precise  survey  exists  for  MSL  datum. 

(1)  Streambed 

86.0  +  base  of  dam. 

91.0  +  outlet  of  discharge  pipe. 

91.8  +  outlet  of  spillway  channel. 

(2)  Maximum  Tailwater 

i 

98.0  +  estimated  for  PMF  at  Knapp  Brook  Site  No.  1. 

97.0  +  estimated  for  one-half  PMF  at  Knapp  Brook  Site  {fo.  1. 

(3)  Upstream  Portal  Invert  Diversion  Tunnel 


Not  applicable. 
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Knapp  Brook  Site  No.  2  Dam  is  operated  on  a  seasonal  basis. 
The  4-foot  x  2-foot  sluice  gate  is  opened  in  late  fall  and 
left  open  until  spring  runoff  has  taken  place.  After  the 
spring  runoff  this  sluice  gate  is  closed  and  the  water  level 
is  then  maintained  at  the  top  of  the  semicircular  weir.  The 
other  sluice  gate  at  the  outlet  works  is  not  normally  used, 
but  the  stop  logs  are  being  used  to  control  pond  temperatures 

1.3  Pertinent  Data 


a.  Drainage  Area 

The  drainage  area  of  Knapp  Brook  Site  No.  2  is  2.89  square 
miles  with  90  percent  forest  land  and  the  remainder  being 
pasture  land.  The  main  channel  is  approximately  2.6  miles 
long  with  an  average  stream  slope  of  135  feet  per  mile.  The 
drainage  basin  is  covered  with  50  percent  Woodstock-Colrain 
associated  soils  and  50  percent  Colrain-Buckland  associated 
soils.  The  upper  elevations  in  the  basin  are  approximately 
1,800  feet  MSL  while  the  pond  is  at  approximately  1,280  feet 
MSL. 

b.  Discharge  at  Dam  Site 

(1)  Outlet  Works 

The  outlet  works  at  Knapp  Brook  Site  No.  2  consist  of  an 
outlet  structure  with  service  bridge  and  an  emergency 
spillway  at  the  left  abutment  (see  Photo  2).  The  6.5  x 
7  x  16.5  outlet  structure  is  a  concrete  structure  loca¬ 
ted  50  feet  upstream  of  and  near  the  center  of  the  dam 
embankment.  This  structure  has  stop  logs  and  a  2-foot 
by  2-foot  sluice  gate  for  controlling  normal  water  sur¬ 
face.  The  stop  logs  extend  from  the  invert  of  the  24- 
Inch  discharge  pipe  to  1.5  feet  below  the  top  of  the 
structure  (see  Photo  11) .  The  second  structure  is  an 
emergency  spillway  consisting  of  a  63-foot  long  semi¬ 
circular  weir  with  a  4-foot  by  2-foot  sluice  gate  at 
the  right  end  of  the  weir  wall  (see  Photo  5) .  The  spill¬ 
way  chute  discharges  into  Knapp  Brook  Site  No.  1  which 
is  located  at  the  foot  of  the  structure  (see  Photo  6) . 

(2)  Maximum  Known  Flood  at  Dam  Site 

There  are  no  gauging  stations  or  operating  records  for 
the  Knapp  Brook  Dams,  but  according  to  Bob  Horton,  Fish 
and  Game  Department  Maintenance  Supervisor,  the  maximum 
i  known  flood  at  the  Knapp  Brook  Site  No.  2  Dam  was  the 
1973  flood.  According  to  Dufresne-Henry  engineering 
personnel,  the  water  overflowed  the  old  concrete  weir 
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a.  Ownership 

The  present  owner  of  Knapp  Brook  Site  No.  2  is: 

State  of  Vermont 

Fish  and  Game  Department 

Montpelier,  Vermont  05602 

Telephone:  802-828-3371 


f .  Operator 

Mr.  Bob  Horton,  Maintenance  Supervisor 
Fish  and  Game  Department 
Chittenden,  Vermont  05737 

Telephone:  802-773-9507 

g.  Purpose 

The  Knapp  Brook  Ponds  1  and  2  were  constructed  as  part  of  a 
fish  management  project  for  southern  Vermont  and  they  are 
still  being  used  for  this  purpose. 

h.  Design  and  Construction  History 

This  dam  was  designed  by  Haley  and  Ward  in  1960  and  built 
shortly  afterwards  (see  plans  in  Appendix  B) .  The  original 
dam  included  the  present  earth  embankment  with  clay  core 
and  an  emergency  spillway  consisting  of  a  100-foot  concrete 
weir  and  an  earth  exit  channel  at  the  left  abutment.  After 
the  July  1973  flood,  Dufresne-Henry  Engineering  Corporation 
was  hired  to  design  a  new  emergency  spillway  in  place  of  the 
then  badly  eroded  exit  channel  and  service  bridge  to  the 
outlet  structure.  This  new  concrete  spillway  consists  of  a 
semicircular  weir  and  tapered  discharge  chute  into  Knapp 
Brook  Site  No.  1  pond  and  was  constructed  by  Lowell  Engineering 
Corporation,  Inc.,  Lowell,  Massachusetts,  and  was  finished  in 
1974. 

With  the  exception  of  a  new  stem  to  the  spillway  sluice  gate, 
there  are  no  indications  of  repairs,  patching  or  new  con¬ 
struction  since  the  structures  were  rebuilt  in  1974. 

i.  Normal  Operating  Procedures 

Both  Knapp  Brook  Pond  Sites  No.  1  and  No.  2  are  operated  by 
the  State  of  Vermont  Fish  and  Game  Department  and  are  used 
as  fishing  ponds.  According  to  Fish  and  Game  personnel. 
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b.  Description  of  Dam  and  Appurtenances 

The  Knapp  Brook  Site  No.  2  Dam  is  approximately  540  feet 
long  and  27  feet  high  with  a  concrete  outlet  structure 
located  on  the  upstream  face  of  the  dam  and  a  concrete 
spillway  in  the  left  abutment  as  seen  in  Photo  #2. 

The  dam  is  an  earth  embankment  with  a  clay  core.  Both  up¬ 
stream  and  downstream  faces  are  sloping  1  vertical  to  2 
horizontal  with  riprap  at  the  normal  water  surface  eleva¬ 
tions  (see  Photos  03  and  08). 

The  spillway  consists  of  a  62.8-foot  long  semicircular  con¬ 
crete  weir  (crest  elevation  107.0)  and  a  57-foot  broad 
crested  weir  (crest  elevation  109.0)  with  a  4-foot  by  2- 
foot  sluice  gate  (invert  102.8)  as  seen  in  Photo  #2.  Dis¬ 
charge  from  the  semicircular  weir  flows  down  a  130-foot 
long  concrete  flume  with  flip  bucket  energy  dissipator. 

The  overflow  from  the  broad  crested  weir  flows  down  the 
south  embankment  outside  of  the  flume. 

The  outlet  structures  at  Knapp  Brook  Site  No.  2  consist  of 
a  24-inch  diameter  asphalt  coated  corrugated  galvanized 
metal  pipe  culvert  (invert  at  93.5)  located  in  a  concrete 
drop  structure  with  a  2-foot  by  2-foot  sluice  gate  (invert 
93.5)  and  2  sets  of  5.0-foot  stop  logs  in  series  set  at 
elevation  106.8. 

c.  Size  Classification 

The  Knapp  Brook  Site  No.  2  Dam  is  approximately  27  feet  high 
(see  Appendix  B)  and  has  a  maximum  storage  of  623  acre-feet. 
The  United  States  Corps  of  Engineers  (USCE)  guidelines  place 
dams  with  a  height  between  25  and  40  feet  or  storage  between 
50  and  1000  acre-feet  in  the  small  category.  Therefore,  the 
size  classification  of  Knapp  Brook  Site  No.  2  is  small. 

d.  Hazard  Classification 


A  failure  of  the  Knapp  Brook  Site  No.  2  Dam  would  release  a 
flood  wave  8,330  CFS  into  the  Knapp  Brook  Site  No.  1  pond. 
Knapp  Brook  Site  No.  1,  an  earth  embankment  dam,  would  be 
overtopped  by  2.1  feet  and  discharge  5,340  CFS  into  the 
natural  channel.  After  travelling  0.8  miles  the  flood  wave 
is  reduced  to  5,000  CFS  or  3.5  feet  over  the  stream  banks 
where  it  would  just  barely  reach  the  first  floor  of  a  home. 

In  the  remaining  1.6  miles  of  Knapp  Brook  there  are  three 
more  homes  that  would  be  damaged  and  additional  lives  lost 
before  the  flood  wave  is  dissipated  in  the  flood  plain  of  the 
North  Branch  of  the  Black  River.  Because  the  flood  wave  would 
damage  four  homes  and  one  small  commercial  structure  and 
result  in  the  possible  loss  of  six  lives,  this  hazard  classi¬ 
fication  is  significant. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
NAME  OF  DAM:  KNAPP  BROOK  NO.  2 

SECTION  1  -  PROJECT  INFORMATION 


1.1  General 


a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers 
has  been  assigned  the  responsibility  of  supervising  the 
inspection  of  dams  within  the  New  England  Region.  Dufresne- 
Henry  Engineering  Corporation  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in 
the  State  of  Vermont.  Authorization  and  notice  to  proceed 
were  Issued  to  Dufresne-Henry  Engineering  Corporation  under 
a  letter  of  November  20,  1978  from  Max  B.  Scheider,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW33-79-C-0010  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  Perform  technical  inspection  and  evaluation  of  non- 
federal  dams  to  identify  conditions  which  threaten  the 
public  safety  and  thus  permit  correction  in  a  timely 
manner  by  nonfederal  interests. 

(2)  Encourage  and  prepare  the  states  to  initiate  quickly 
effective  dam  safety  programs  for  nonfederal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory 
of  Dams. 

1.2  Description  of  Project 
a.  Location 


The  Knapp  Brook  Site  No.  2  Dam  is  one  of  two  dams  located 
on  Knapp  Brook  in  the  Town  of  Cavendish,  Windsor  County, 
Vermont.  The  dams  are  located  5.0  miles  north-northeast  of 
the  Village  of  Cavendish.  Knapp  Brook  Site  No.  2  at  43°26.9'N 
72  33. 5* W  is  located  1400  feet  upstream  of  Knapp  Brook  Site 
No.  1. 
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OVERVIEW  OF 

KNAPP  BROOK  SITE  NO.  2 
CAVENDISH,  VERMONT 
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in  some  differential  movements  across  construction  joints 
(see  Photos  9  and  10) .  The  elevation  of  the  upstream  wing 
walls  for  the  spillway  la  lower  than  the  elevation  of  the 
crest  of  the  dam.  Wing  walls  will  be  overtopped  before  the 
dam  is  and  water  would  flow  along  the  outside  of  the  discharge 
channel  for  the  spillway.  The  area  adjacent  to  the  spillway 
thus  becomes  an  emergency  spillway. 

d.  Reservoir  Area 


There  are  no  evidences  of  slope  instability  along  the  reser¬ 
voir  edge  in  the  vicinity  of  the  dam.  Immediately  to  the 
left  of  the  spillway  the  ground  elevation  is  lower  than  the 
crest  of  the  dam  and  thus  the  area  would  constitute  an 
emergency  spillway  as  discussed  in  Section  c.  above  (see  Photos 
2  and  5). 

e.  Downstream  Channel 


The  spillway  discharges  directly  into  the  Knapp  Brook  Reser¬ 
voir  No.  1  (see  Photos  6  and  9).  The  outlet  pipe  discharges 
slightly  above  the  normal  level  of  Reservoir  No.  1  through 
what  appears  to  be  the  old  stream  bed. 

3.2  Evaluation 


On  the  basis  of  the  visual  inspection,  the  dam  is  judged  to  be 
presently  in  good  condition  and  well  maintained.  Of  future  con¬ 
cern  are  the  movements  of  the  retaining  wall  of  the  spillway 
discharge  channel.  The  retaining  wall  movements  are  probably  the 
result  of  frost  action  and  are  likely  to  continue  in  the  future 
unless  some  corrective  actions  are  taken  as  recommended  in  Section 
7.2. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 

Both  Knapp  Brook  Sites  are  operated  by  the  Fish  and  Game  personnel 
as  fish  management  ponds.  The  operational  procedures  involve  the 
controlling  of  the  4-foot  by  2-foot  sluice  gate  in  the  right  side 
of  the  semicircular  weir.  The  sluice  gate  is  kept  closed  during 
the  late  spring  and  summer  months  and  opened  during  the  fall  and 
winter  months  of  the  year.  The  only  other  controls  exist  at  the 
intake  structure  where  the  2-foot  by  2-foot  sluice  gate  is  kept 
closed  and  the  two  stop  log  sets  are  in  series.  The  stop  logs  are 
adjusted  to  permit  low  temperature  draw-off  in  summer  months. 

4.2  Maintenance  of  Dam 

The  existing  maintenance  of  the  dam  consists  of  periodic  mowing 
of  grass  slopes  on  dam,  removal  of  obstructions  from  the  intake 
and  spillway  structures  and  yearly  cutting  of  brush  from  the  dam 
embankment. 

4.3  Maintenance  of  Operating  Facilities 

The  stop  logs  and  two  sluice  gates  are  the  only  operating  facili¬ 
ties  and  they  appear  to  be  in  a  well  maintained  condition.  One  of 
the  wooden  bridge  posts  should  be  replaced  (see  Section  3.1.c). 

4.4  Description  of  Warning  Syctem  in  Effect 
None  exists  for  this  dam. 

4.5  Evaluation 


The  maintenance  of  the  dam  and  structures  is  being  carried  out  on 
a  periodic  basis.  The  dam  is  well  maintained. 


» 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC  EVALUATION 


5.1  Evaluation  of  Features 


a.  General 

* 

The  Knapp  Brook  Site  No.  2  Dam  is  an  earth  embankment  dam 
with  a  clay  core,  built  as  a  fish  management  project. 

It  is  a  low  surcharge  storage  -  high  spillage  type  dam. 

b.  Design  Data 

No  design  computations  for  the  original  construction  in  1962 
are  available  for  the  dam  embankment.  Hydrologic  and  hydraulic 
summary  report  for  the  spillway  redesign  in  1973  is  included 
in  Appendix  B  along  with  the  design  drawings  for  the  original 
construction  and  spillway  redesign.  The  semicircular  weir  was 
designed  to  behave  as  a  drop  structure  due  to  the  close  prox¬ 
imity  of  natural  ground  at  the  left  abutment  upstream  of  the 
stream.  The  design  criteria  was  to  carry  all  or  most  of  the 
100-year  flood  of  1,050  CFS  (362  CSM)  in  the  chute  spillway 
with  a  head  of  approximately  2  feet  above  the  semicircular 
weir. 

c.  Experience  Data 

The  June  30,  1973  flood  was  about  1.5  feet  above  the  old  con¬ 
crete  weir  to  elevation  110.5.  This  flood  elevation  yielded 
an  estimated  outflow  of  720  CFS.  This  flood  along  with 
earlier  floods,  dates  unknown,  had  produced  significant  erosion 
in  the  outlet  channel  downstream  of  the  original  weir. 

d.  Visual  Observations 

The  primary  spillway  is  a  20-foot  radius  semicircular  weir 
with  a  concrete  flume  and  flip  bucket  energy  dissipator  at 
its  outlet.  This  semicircular  weir  is  2  feet  lower  than  the 
original  weir  constructed  in  1962.  Located  near  the  center 
of  the  dam  is  an  outlet  structure  regulated  by  both  stop  logs 
and  a  2-foot  by  2-foot  sluice  gate.  Access  to  the  outlet 
works  is  by  a  service  bridge  which  had  a  broken  support. 

There  was  no  debris  observable  and  the  outlet  channels  were 
clear.  Of  concern  however,  was  observable  horizontal  dis¬ 
placement  which  has  taken  place  at  the  construction  joints 
of  the  chute  walls  along  the  lower  portions  of  the  outlet 
channel . 

e.  Test  Flood  Analysis 


The  test  flood  selected  for  Knapp  Brook  Site  No.  2  was  one-half 
of  the  Probable  Maximum  Flood  and  was  chosen  because  the  dam 
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is  classified  as  being  small  in  size  with  a  significant  hazard. 
The  test  flood  inflow  of  4,500  CFS  (1,560  CSM)  produced  a 
routed  test  flood  outflow  of  4,360  CFS.  The  test  flood  eleva¬ 
tion  would  be  111.8  feet  with  3,100  CFS  flowing  through  the 
spillway  chute  and  1,260  CFS  flowing  in  the  old  spillway  chan¬ 
nel.  The  dam  would  not  be  overtopped,  but  the  old  spillway 
channel  could  erode  and  the  present  spillway  chute  could  be 
undermined. 

Dam  Failure  Analysis 

If  the  Knapp  Brook  Site  No.  2  Dam  were  to  fail  with  the  water 
level  at  the  top  of  the  dam,  a  flood  wave  of  8,330  CFS  would 
be  released  into  the  pond  behind  Knapp  Brook  Site  No.  1  Dam. 

The  dam  break  routed  through  the  Knapp  Brook  Site  No.  1  pond 
would  produce  an  outflow  of  5,340  CFS  and  overtop  the  Knapp 
Brook  No.  1  Dam  by  2.1  feet. 

The  wave  would  be  approximately  90  feet  wide  and  about  3  feet 
over  the  banks  or  1  foot  over  the  first  floor  of  the  nearest 
home  which  is  .8  miles  downstream.  There  are  an  additional 
three  homes  scattered  along  Knapp  Brook  which  could  suffer 
minor  structural  damage  as  the  flood  wave  would  be  about  1 
foot  over  the  stream  banks,  if  this  dam  were  to  fail.  The 
flood  wave  would  rapidly  diminish  once  it  enters  the  broad 
flood  plain  of  the  North  Branch  of  the  Black  River. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

The  visual  inspection  did  not  disclose  any  immediate  stability 
problems  in  the  dam. 

b.  Design  and  Construction  Data 

There  is  not  enough  design  and  construction  data  available 
for  the  dam  to  perform  a  formal  stability  analysis;  the  assess¬ 
ment  of  stability  is  solely  based  on  the  visual  inspection. 

c.  Operating  Records 

There  are  no  records  available  of  significance  with  respect 
to  the  stability  of  the  dam. 

d.  Post-Construction  Changes 

There  are  no  known  post-construction  changes  except  for  the 
construction  of  the  new  spillway  at  the  left  abutment  and 
service  bridge  to  intake  structure. 

e.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  2  and  in  accordance  with 
the  recommended  Phase  I  guidelines  does  not  warrant  seismic 
analysis. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS/ 
REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition 

On  the  basis  of  the  visual  Inspection,  the  dam  was  found  to 
be  in  good  condition.  The  retaining  walls  of  the  spillway 
discharge  channel  have  moved,  probably  as  a  result  of  frost 
action,  and  movement  will  likely  continue  unless  some  modi¬ 
fications  are  made. 

b.  Adequacy  of  Information 

The  available  information  was  not  sufficient  for  a  thorough 
analysis  and  thus,  the  assessment  of  the  condition  of  the 
dam  is  based  principally  on  the  visual  inspection. 

c.  Urgency 

The  recommendations  presented  in  Section  7.2  should  be  carried 
out  within  1  year  of  receipt  of  this  report  by  the  owner. 

d.  Need  for  Additional  Investigations 

There  is  no  need  for  additional  investigations  beyond  those 
recommended  in  Section  7.2 

7.2  Recommendations 


Measures  must  be  taken  under  the  direction  of  a  registered  pro¬ 
fessional  engineer  qualified  in  dam  design  to  prevent  further  move¬ 
ment  of  the  retaining  walls  of  the  spillway  discharge  channel.  The 
engineer  may  consider  replacement  of  the  backfill  against  the  wall 
with  a  free-draining  material  and  drilling  of  drain  holes  through 
the  wall  near  its  base.  In  this  manner,  frost  action  against  the 
wall  will  be  prevented.  In  addition,  the  concrete  lined  spillway 
capacity  should  be  evaluated  with  regard  t.o  the  need  for  greater 
flood  capacity. 

7.3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures 

1.  £  formal  warning  plan  should  be  prepared. 

2.  Intermediate  supports  underpinning  the  service  bridge 
should  be  repaired  or  replaced  and  braced  to  prevent 
future  ice  damage. 
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3.  Institute  a  biennial  program  of  technical  Inspections. 

4.  Monitor  on  a  regular  continuing  basis  until  the  seepage  problem 
is  resolved,  the  seepage  on  the  right  stream  bank  immediately 
downstream  of  the  outlet  structure  for  flow  volume  and  evidence 
of  possible  soil  transport. 

5.  Provide  round-the-clock  monitoring  during  periods  of  heavy 
rainfall  or  high  project  discharges. 
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VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


PERIODIC  INSPECTION’  CHECK  LIST 


PROJECT  KNAPP  BROOK  SITE  NO.  2 


PROJECT  FEATURE 

I 

DISCIPLINE _ 


DATE  April  23,  1979 
NAME _ _  _ _ 


NAME 


AREA  EVALUATED 


DAM  EMBANKMENT 


CONDITION 


Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  -  Riprap 
Failures 

Unusual  Movement  or  Cracking  at  or 
Near  Toe 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 
Vegetation 


113.0+  feet  (local  datum). 

105.0  feet. 

None  observed. 

Not  applicable. 

None  observed. 

None  observed. 

Too  irregular  to  judge. 

Too  irregular  to  judge. 

Good. 

Not  applicable. 

Minimum  -  fishermen  and  snow  machines. 

None  observed. 

Good  condition  of  riprap  for  both  upstrean 
and  downstream  slopes. 

None  observed. 

None  observed. 

None  observed. 

None  known. 

None  known. 

None  known. 

Downstream  slope  grass  covered,  well 
maintained. 
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PERIODIC  INSPECTION  CHECK  LIST 


DATE  April 

NAME  _ _ 

NAME  • _ 


AREA  EVALUATED  CONDITION 

DIKE  EMBANKMENT  Not  Applicable 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking  at  or 
Near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 


PROJECT  KNAPP  BROOK  SITE  NO.  2 

PROJECT  FEATURE _ 

DISCIPLINE 


Toe  Drains 

Instrumentation  System 
Vegetation 
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PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  KNAPP  BROOK  SITE  NO.  2 _  _  DATE  April  23,  1979 


PROJECT  FEATURE 

i 

NAME 

DISCIPLINE 

NAME 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  INTAKE  CHANNEL  AND 

INTAKE  STRUCTURE 

a.  Approach  Channel 

None  observed,  gate  under  water. 

Slope  Conditions 

Bottom  Conditions 
Rock  Slides  or  Falls 
Log  boom 
Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 
b.  Intake  Structure 

Condition  of  Concrete  Good. 

Stop  Logs  and  Slots  Stop  logs  and  gate. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  KNAPP  BROOK  SITE  NO.  2 _  DATE  April  23.  1979 

PROJECT  FEATURE _  NAME  _ 

DISCIPLINE  _  _  NAME 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  CONTROL  TOWER 


Not  applicable 


a.  Concrete  and  Structural 

General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 
Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Efflorescence 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

b.  Mechanical  and  Electrical 

Air  Vents 
Float  Wells 
Crane  Hoist 
Elevator 

Hydraulic  System 
Service  Gates 
Emergency  Gates 
Lightning  Protection  System 
Emergency  Power  System 


Wiring  and  Lighting  System 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  KNAPP  BROOK  SITE  NO.  2 

DATE  April  23,  1979 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 

General  Condition  of  Concrete 

Rust  or  Staining  on  Concrete 

Spalling 

Erosion  or  Cavitation 

Cracking 

Alignment  of  Monoliths 

Alignment  of  Joints 

Numbering  of  Monoliths 

Not  applicable. 
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APPENDIX  B 


PROJECT  RECORDS  AND  PLANS 
CONTENTS 

t 

1.  1960  Plans  by  Haley  and  Ward  of  Dam  Embankment,  Outlet  Structure 
and  Emergency  Spillway. 

2.  Vermont  Water  Resources  Correspondence. 

3.  1973  Newspaper  Clipping  -Rebuilt  Knapp  Fond  Dams  a  Possibility. 

4.  Duf resne-Henry  Engineering  1973  Design  Report. 

5.  1973  Plans  by  Duf resne-Henry  Engineering  Corp.  of  New  Spillway 
and  Service  Bridge  Additions. 

6.  Site  Plan 
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PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  KNAPP  BROOK  SITE  NO.  2 _  DATE  April  23,  1979 

PROJECT  FEATURE _  NAME  _ 

DISCIPLINE  _  NAME  J _ 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  KNAPP  BROOK  SITE  NO.  2 

DATE  April  23,  1979 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME 

1  '  ' 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE 

a.  Super  Structure 

Bearings 

Good  condition. 

Anchor  Bolts 

Spikes. 

Bridge  Seat 

Not  applicable. 

Longitudinal  Members 

Good  condition. 

Underside  of  Deck 

Good  condition. 

Secondary  Bracing 

None. 

Deck 

Good  condition. 

Drainage  System 

Not  applicable. 

Railings 

Good  condition. 

Expansion  Joints 

None  (short  span) . 

Paint 

Good  condition. 

b.  Abutments  and  Piers 

General  Condition  of  Concrete 

Good. 

Alignment  of  Abutment 

Good . 

Approach  to  Bridge 

Not  applicable. 

Condition  of  Seat  and  Backvall 

Not  applicable. 

Pier 

t 

One  intermediate  4"  x  4"  wood  supp 
broken  due  to  ice  pressure. 
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PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  KNAPP  BROOK  SITE  NO.  2 _  DATE  April  23,  1979 

PROJECT  FEATURE _ _  NAME  _ 

DISCIPLINE  _  NAME 


AREA  EVALUATED 

OUTLET  WORKS  -  EMERGENCY  SPILLWAY  WEIR 
APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Heir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

Construction  Joints 
Vertical  Alignment 

Backfill 

c.  Discharge  Channel 

General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Channel 

Other  Obstructions 


CONDITION 


None. 


Good,  some  minor  cracks. 

None  observed . 

None  observed. 

None  observed. 

None  observed. 

Drain  holes  located  in  base  of  concrete 
floor.  No  drain  holes  in  training  walls. 

Some  lateral  displacement  of  one  inch. 

Inward  tilting  a  maximum  of  6  inches  in 
6  feet. 

Some  settlement  along  both  training  walls 

Good. 

None. 

None. 

Concrete  with  subdrains. 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  KNAPP  BROOK  SITE  NO.  2 

DATE  April  23,  1979 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME  ' 

1 

1 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 

24"  asphalt  coated  corrugated  galvs 

OUTLET  CHANNEL 

metal  pipe. 

General  Condition  of  Concrete 

Good. 

Rust  or  Staining 

None. 

Spalling 

None. 

Erosion  or  Cavitation 

None. 

Visible  Reinforcing 

None . 

Any  Seepage  or  Efflorescence 

Some  seepage  on  right  stream  bank. 

Condition  at  Joints 

Not  observed. 

Drain  Holes 

None . 

Channel 

Natural. 

Loose  Rock  or  Trees  Overhanging 

Channel 

Minor  overhang. 

Condition  of  Discharge  Channel 

Good. 
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in  of  Environmental  Protection 
mi  Recreation 
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alResources  Conservation  Council 
int  Water  Resources  Board 


AGENCY  OF  ENVIRONMENTAL  CONSERVATION 

MARTIN  l.  JOHNSON,  Secretary 
.  Montpelier.  Vermont  05602 

VERMONT  WATER  RESOURCES  BOARD 


1  August  1973 


Mr.  Andre  Rouleau 

ROUTING 

Acting  Director 

GENERAL 

Division  of  Management  and  Engineering 

TO  KOT2D  DAU 

Vermont  Department  of  water  Resources 

Agency  of  Environmental  Conservation 

Montpelier,  Vermont  05602 

• 

Dear  An.dy : 

SUSPEND  TO 

FtlE 

Attached 

A 


is  a  copy  of  a  letter  I  received  today  from  Ed 


! 

i 

I 

I 

I 

I 

I 


i 


Kehoe  asking  whether  the  Board  needs  to  approve  proposed 
repairs  and  redesigning  of  the  emergency  spillways  at  Knapp 
Pond  #  2  and  Kent  Pond  in  accordance  with  the  procedures 
specified  in  chapter  43  of  Title  10,  V.S.A.  It  would  be'  helpful 
to  the  Board  if  you  could  prepare  a  brief  memo  on  each  of 
these  structures  explaining  what  damage  they  have  suffered, 
whether  it  is  imperative  that  tlie  spillways  be  repaired 
before  this  winter,  whether  an  alteration  of  an  emergency 
spillway  should  be  deemed  an  alteration  of  a  dam  for  purposes 
of  section  1082  of  Title  10,  and  whether  you  think  the  procedures 
provided  by  chapter  43  must  or  should  be  followed  for  these 
two  projects. 

I  know  you  are  busy,  but  as  soon  as  it  is  possible  to 
prepare  this  I  would  like  to  have  it.  Thanks  very  much. 


Sincerely, 


y 


VERMONT  DEPARTMENT  OP  ,JATER  RESOURCES 
INFORMATION  SHEET 


ame  of  Oaw^,,;  /?,„  y..<  ^  Town  /!vr^,/ 

wner  flyf-  ,^/  TThA  </ 
ddress _ _ 


_Nam.e  of  Stream 


Classification 


i.S.O.S.  Coordinates;  Lat.  9  *  Long,  z7^  ^  \h_j  6 _ 

i.S.G.S.  Man  /-  <*.  J  f d c, j>  ■ _ Aerial  photos  1/ft-  £<?-//  ■'?/<-  ,> 


i.S.O.S.  Elev.  ?  Spillway 


'otal  Length  of  Dam  3~V<?  ' 


Crest  »?idth  of  Emergency  /o 1 
Soillvav 


fidth  of  Ton 


Maximum  Height 


# 


ipillway  Capacity:  Principal  ^./  fu  i^Vlmergency  cf-7  fO  S>±f^L 

•ond  Area _ j/  ^  c/u.^ _ Drainage  Area  •Z.S'/ 


•ond  Volume:  Normal  TJater  Level  i-eXhdf  Design  High  !'7ater  Level 

-^T~ 

taximum  'Water  Depth:  Normal  TJater  Level _ 


Design  High  !fater_ 
Level 


Itorage  Before  Emergencv  Spillwav  is  Used _ . _ _ _ 

Jse  of  Reservoir _ hr  y  U  O'rep'.j..  £r*. a_ 

)escription  of  Dam; 


,«h -_C£  .ir.r  -C  >i,.ri 


jT'trr./^  Sc/*y  c.'C  C.  ^  J  <•«  /  S  Iff  C-  £.  o 


V 


h*  • 


iption  of  Spillway  <s>  :(?$£)  ^  V  r '  c  1 
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1  •{<-r  i«ki 


Description 


Designed  bvy(^/^,  <i,../USuS  /^Vear  Built  _  ^±r^~  ZSLksL 

loaring  Date _ r£^ 

Additional  Remarks; 


_Ordcr  Date  v  /oi- 
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State  of  Vermont 


irl  icnt  of  Fish  and  Game 
ir?<-icnt  of  Forests  and  Parks 
irtmont  of  Water  Resources 
re,  mental  Board 
;ic  of  Environmental  Protection 
iio.i  of  Recreation 

I 

;ion  of  Planning 

ir.  '  Resources  Conservation  Council 

Mr.  Will  Irwin, 

Executive  Secretary 
Water  Resources  Board 
Montpelier,  Vt. 
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AGENCY  OF  ENVIRONMENTAL  CONSERVATION 
MARTIN  L.  JOHNSON,  Secretary 
Montpelier,  Vermont  05602 

DEPARTMENT  OF  FISH  AND  GAME 
July  31,  1973 


1 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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Dear  Mr.  Irwin: 

In  1962  Knapp  Pond  #2  was  built  by  the  Fish  and  Game 
Department.  The  design  of  the  pond  had  an  emergency 
spillway  which  took  care  of  any  surplus  water. 

During  the  flood  of  July,  1973,  the  emergency  spillway 
became  unsafe  for  holding  water.  It  is  our  plan  to 
design  a  more  secure  emergency  spillway. 

Due  to  the  fact  that  the  pond  should  be  filled  during 
the  winter  these  emergency  spillways  have  to  be  built 
so  that  we  can  fill  the  pond  to  preserve  the  rest  of 
the  dam  and  outlet  structure  from  damage  by  frost. 

In  1962  Kent  Pond  was  built  by  the  Fish  and  Game 
Department.  This  pond  also  had  an  emergency  spillway 
located  in  a  different  section  of  the  pond  from  the  main 
impoundment.  During  this  same  flood  this  emergency  spillway 
was  completely  washed  out  and  will  have  to  be  redesigned 
and  rebuilt  by  winter. 

We  would  hope  that  we  do  not  have  to  go  through  the  Water 


»  **•*.  *  • 


EFK/a 


'  November  if,  1973 

*  0 

KNAPP  BROOK  POND  #2 
CAVENDISH,  VERMONT  . 

Reference  is  made  to  the  Damage  Survey  Report  dated  October  2,  1973,  which 
is  determined  ineligible.  I  disagree  with  the  determination,  the  amount  for 
restoration  or  repair,  and  the  justification  for  determining  eligibility.  The 
reasons  follow: 

1 .  Eligibility 

The  statement,  "It  appears  that  the  primary  purpose  of  Knapp  Brook  Res.  #2 
is  wildlife  conservation,"  is  apparently  the  basis  for  determining  eligibility. 

<j‘'< •  S 

PL  606  only  mentions  "exclusively  used  for  recreation"  as  being  ineligible. 
Impoundments  which  are  constructed  offstream  could  meet  this  description,  but 
Knapp  Brook  Pond  #2  is  an  on-stream  impoundment,  and  consequently  does  alter 
the  flow  characteristics  in  the  stream.  The  effect  of  any  impoundment  is  to 
reduce  peak  flows  and  increase  base  flows.  The  magnitude  of  the  impact  can  be 
determined,  but  does  require  some  relatively  complex  computations,  known  as 
flood  routing.  An  approximation  can  be  used  which  usually  is  reliable,  however. 

a.  Peak  Flows 

The  greatest  reduction  in  peak  flows  occurs  at  the  dam  itself,  and 
becomes  less  significant  with  the  distance  from  the  dam  due  to  diminishing 
impact  of  the  impoundment.  It  is  my  considered  opinion  that  Q^q  flows  are 
reduced  approximately  407.,  Q5Q  flows  are  reduced  approximately  207.,  and  Qjqq 
flows  are  reduced  approximately  10%.  The  impact  at  various  points  on  Knapp 
Brook  and  Black  River  are  shown  in  Table  I. 

b.  Low  Flows 


The  impoundment,  by  virtue  of  having  stored  water,  has  the  potential 
of  being  used  to  augment  low  flows  if  needed.  This  would  have  to  be  weighed 


I  against  possible,  adverse  effect  on  the  primary  purpose,  however, 
c .  Other  Public  Benefits 

There  are  very  few  ponds  in  this  portion  of  the  state,  and  consequently 
the  ones  that  exist  are  more  significant  than  in  areas  with  a  large  number 
of  lakes  and  ponds.  It  is  available  for  water  supply  (not  necessarily  potable) 
and  fire  protection  in  the  immediate  area. 

: .  Cost  Estimate  for  Emergency  Repairs  and  Permanent  Restoration 

The  modif icacions  necessary  at  the  dam  have  been  designed  by  the  firm  of 

| 

! jufresne-Henry  of  North  Springfield,  Vermont.  Plans  and  engineer’s  estimate  are 
| ivailable.  Included  in  the  plans  are  two  gates  which  give  a  potential  for 
drawdown  in  anticipation  of  flood  flows.  These  are  above  the  "pre-disaster" 

|  -riter  ia .  ' 

J  l*  Damages  Downstream  of  Dam 

There  is  approximately  1%  miles  of  Town  Road  below  the  dam  which  was  partly 
|  'ashed  out  during  the  June  30,  1973  flood.  There  are  two  homes  in  the  flood 
plain,  and  other  homes  which  depend  on  this  road  for  access.  There  is  approxi¬ 
mately  $34,000  in  DSR’s  for  category  A,  B,  and  C  in  the  area,  which  would  have 
|  >ecn  much  higher  if  the  Knapp  Brook  Ponds  had  not  been  there.  The  Vermont 

National  Guard  was  at  the  area  for  several  days,  logging  over  600  man  hours  of 

|  •  ; 

!  »ork  plus  use  of  equipment,  etc.  Evacuation  of  some  people  was  made  due  to  the 

j  incertain  condition  of  the  dam  during  and  after  the  flood.  The  dam  remains  in 
an  unsafe  condition  and  is  entirely  drawn  down  to  minimize  the  probability  of 
| itilizing  the  emergency  spillway.  It  is  a  continuing  threat  to  the.  public 
^pafcty  in  its  present  condition. 

A .  Other  Exceptions  to  Damage  Survey  Report 

Page  1  of  3  (computations)  -  Elevations. given  as  MSL, which  usually  means 


»  * 

0 

ncaa  sea  level.  These  elevations  are  from  an  assumed  datum,  not  mean  sea  level. 
Page  3  of,  3  -  Nearest  damage  center  is  from  the  dam  to  the  confluence  of  Knapp 
Brook  and  North  Branch  of  Black  River.  Knapp  Brook  pond  is  to  Springfield, 
Vermont  as  any  one  of  the  Corps  Flood  Control  Dams  by  itself  is  to  Hartford, 
Connecticut  -  insignificant. 


» 


Knapp  Brook  Pond  Dam,  Site  #2  -  CavendlsL 


Edward  F.  Kehoe,  Commissioner,  Dept,  of  Fish  &  Game 

A 

Donald  H.  Spies,  Dam  Construction  Engineer,  Dept,  of  Uater  Resources 
September  22,  1972 

•  1  ■ 

On  September  21,  1972,  the  writer  made  an  Inspection  of  the  subject 
structure.  The  datn  Is  an  earth  fill  structure  with  a  drop  inlet  and  a  two 
foot  CMP  for  a  principal  spillway.  The  drop  inlet  has  stop  logs  to  control 
the  water  level.  The  emergency  spillway  Is  an  earth  channel  with  a  concrete 
weir  for  the  control  section. 

The  dam  is  In  good  shape,  but  does  have  some  saplings  growing  In  the 
riprap  on  the  downstream  toe.  The  emergency  spillway,  though,  Is  In  bad 
shape.  In  addition  to  a  number  of  large  logs  that  are  scattered  on  the 
crest,  the  downstream  channel  has  undergone  severe  erosion.  This  should 
be  corrected  so  that  it  doesn't  work  its  way  back  further.  A  possible 
solution  would  be  to  dig  up  this  portion  of  the  spillway  and  refill  it 
with  boulders  18"  to  24"  in  size.  Then  fill  the  voids  with  1"  to  3"  stones. 

•.>«.*  *  .  •  *•  *  * 

j,  /  '  *  *  "  *  .  * 

CCS  Robert  Collins,  Maintenance  Supervisor 

Richard  Sears,  Land  Negotiator 

~  R  0  U  TING 
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ECT:  Report  on  Spring  Runoff  at  Knapp  Brook  Dams  and  Bridges  Downstream 


On  April  19,  1962,  the  writer  and  John  Cerutti  viewed  the  above  mentioned  site. 

First,  the  roadway  culvert  downstream  of  the  Hasson's  was  checked.  This  was 
the  culvert  that  had  washed  out  this  spring.  Previous  to  last  fall,  there  was  a  wood 
plank  bridge  at  this  site.  The  bridge  had  a  clear  span  of  23'  and  a  height  of 
opening  of  7',  giving  a  waterway  area  of  161  square  feet.  After  the  bridge  was 
damaged,  a  "squash"  pipe  3'  8"  high  by  6'  0"  wide  was  substituted.  This  pipe  has 
a  waterway  area  of  17.6  square  feet,  or  about  one-ninth  of  the  former  bridge.  The 
drainage  area  hbove  this  culvert  is  4.11  square  miles,  of  which  0.70  square  miles 
are  between  Knapp  Brook  Dam  #1  and  the  culvert. 

Apparently,  there  are  no  cutoff  collars  on  the  pipe,  and  there  is  definite 
seepage  along  the  pipe.  It  appears  that  when  the  pipe  was  emplaced,  the  roadway  fill 
was  simply  pushed  over  the  pipe  and  not  properly  compacted.  It  is  also  doubted  that  . 
the  pipe  was  properly  bedded.  There  are  no  headwalls,  training  walls  or  aprons  on 
either  the  upstream  or  downstream  ends  of  the  pipe. 

In  all  probability,  this  pipe  and  adjoining  roadway  will  fail  during  any  heavy 
summer  downpour  due  to  insufficient  capacity. 

Our  investigation  showed  that  the  partial  failure  of  Knapp  Brook  Dam  #2  had 

nothing  whatsoever  to  do  with  the  failure  of  the  road  culvert  downstream  from  Hasson's.  ; 

i 

At  Knapp  Brook  Dam  jfl,  the  water  surface  was  about  4  feet  below  the  top  of  the 

outlet  structure.  During  the  peak  runoff  it  was  about  2  feet  higher  so  that  at  no  - 

time  did  any  water  go  out  through  the  emergency  spillway. 

At  Knapp  Brook  Dam  #2,  about  7  feet  of  water  (between  elevations  98.00  and 
105.00  feet)  could  have  gone  out  through  the  breach  in  the  dam  caused  by  the  overtopping  i 

of  the  unfinished  dam.  • 

The  unfinished  dam  had  been  built  up  to  about  elevation  105.00  feet  on  the  I 

downstream  side  (eight  feet  below  design  height  of  the  finished  dam)  and  sloped  away  I 

toward  the  upper  side  so  that  the  elevation  at  the  centerline  of  the  dam  was  about 

103.50  feet.  j 

The  breach  occurred  in  the  area  between  the  outlet  structure  and  the  emergency 
spillway.  The  area  which  washed  out  was  about  20  feet  wide  at  the  upstream  side  of 
the  dam  and  widened  to  about  60  feet  on  the  lower  side. 

It  appears  that  the  escaping  water  was  contained  by  the  previously  drawn  down 
Knapp  Brook  Dam  #1. 


To:  Cathy  Bothwell ,  Executive  Secretary,  Eater  Resources  Board 

From:  Andro  Rouleau,  Aaciotant  Director,  K  it  E  Division 

Subject:  Kent  l’ond  Dam  and  Knapp  Pond  Dau  v2 

Data:  January  7,  1974 

j 

! 

! 

It  has  just  ccrr.c  to  ray  attention  that  wo  have  an  outstanding  request  from 
<17111  Irwin  regarding  the  above  captioned  dana  (copy  attached).  Ilore  are  our 
]  comments  that  11111  ashed  for; 

.  The  damage  ot  both  dans  during  the  flood  of  June  30,  1973,  was  in  the 
j  cncrp/sncy  spillways.  It  consisted  of  severe  erosion  of  the  earth  spillway, 

'  causing  a  partial  failure  to  the  spillway.  This  kind  of  partial  failure 
becomes  worse  every  tins  voter  flows  over  the  emergency  spillway.  It  la  possible 
that  the  emergency  spillway  may  not  bo  utilized  for  several  years,  but  on  the 
other  hand,  it  could  be  required  to  pass  water  at  any  time.  The  Fi3h  U  Game 
Department,  at  our  request,  has  lowered  the  water  level  in  both  ponds  so  that 
■j  the  ponds  aro  almost  empty  and  have  only  nominal  conservation  poolo  at  tha 
j  present  time. 

It  is  very  important  that  the  emergency  spillway  be  repaired  so  that 
!  complete  failure  would  not  occur.  The  Fish  u  Came  Department  has  retained 
consultants  to  re-design  the  emergency  spillways.  The  firm  of  Dufrccne-llenry 
is  doing  the  work  at  Knapp  pond  D  cm  v2  and  the  firm  of  DuBoio  A  King  is  do  in" 

|  tho  work  at  Kent  Pond  Dam.  The  design  hao  been  reviewed  by  our  office  and  there 
1  is  no  substantial  change  to  the  purpose  of  tho  impoundments,  although  tho 
emergency  cplllways  will  now  bo  controlled  by  concrete  and  rock  fill,  os  opposed 
i  to  being  an  excavation  and  to  original  "round  as  they  were  previously.  This  is 
I  tho  only  practical  way  of  correcting  tho  situation. 

I  do  consider  this  do  a  significant  alteration  of  a  dam  and  I  further  considor 
I  it  to  bo  emergency  work.  Both  projects  aro  now  under  construction  with  the 
critical  phases  scheduled  for  completion  prior  to  the  spring  runoff.  The  pro- 

Ircdurcs  provided  by  Chapter  43  should  be  followed  for  both  of  theco  projects.  . 
’.ovover ,  time  is  not  availablo  for  these  procedures  due  to  tho  critical  conditions 
remaining  while  tho  matter  is  being  considered. 
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Ue  would  bo  pleased  to  brief  the  Hoard  on  all  aspects  of  tho  projects 
if  they  arc  interested.  Another  possibility  is  for  tho  Hoard  to  isGue  an 
cioorccncy  order  for  the  work  which  is  bein£  done. 

1‘lcaso  advice  if  I  can  bo  of  any  further  assistance.  j 


Rebuilt  Knapp  Pond 
Dams  a  Possibility 


By  MARY  BARTON 

CAVENDISH  —  i  Special*  — 
State  officials  feel  that  two 
earthen  dams  on  Knapp  Pond 
here  should  probably  be 
replaced,  and  would  like  the  job 
done  by  this  fall,  so  the  small 
lake  can  be  ready  for  fishing 
next  spring. 

That  was  the  message  Fish  & 
Game  Commissioner  Edward  F. 
Kehoe  brought  to  a  small 
gathering  of  local  selectmen  and 
residents  here  Tuesday  night. 
The  meeting  was  scheduled  to 
discuss  the  future  of  the  two 
structures  on  the  pond. 

No  opposition  was  expressed 
to  replacing  the  earth  dams, 
though  one  local  man.  James 
Hasson,  felt  the  structures  had 
performed  admirably  in  the 
recent  floods.  Water  flowed  over 
the  top  of  one  dam  during  the 
second  high  water  period,  the 
week  after  the  disastrous  June  30 
flood,  but  both  structures  held. 

The  small  bodies  of  water 
behind  the  two  dams,  which' 
together  constitute  Knapp  Pond, 
are  drained  now,  and 
Commissioner  Kehoe  revealed 
other  plans  that  would  involve  a 
$10,000  reclamation  of  the  lake, 
to  provide  good  fishing  for  next 
year.  ■ 

The  problem  with  the  time 
schedule  is  that  Water 
Resources  Board  hearings  will 
be  necessary  if  a  local  person 
requests  thenV  Such  hearings, 
Kehoe  warned  Tuesday,  could 
push  back  the  deadline  three  to 
four  months,  making  the  spring 
fishing  objective  unrealistic.  No 
one  had  concrete  reports  of 
hearing  requests  Tuesday. 

The  first  dam  was  built  in  1950, 
and  contains  38  acres  of  water. 
The  second  earthwork,  built  in 
1965,  floods  26  acres.  Together 
they  hold  about  63  million  gallons 
of  water.  They  both  have  clay 
cores. 

The  structures  were  built  to 
'provide  fishing  ponds,  not  as 
flood  control  dams,  and  the 
recent  overflow  had  state 
officials  skittish.  Kehoe  said  the 
newer  dam  suffered  $50,000 
damage  to  the  emergency 
spillway  because  of  high  water. 


The  dams  are  owned  by  the 
Fish  &  Game  Department,  but 
any  changes  in  the  construction 
require  Water  Resources  Board 
approval.  In  addition  to 
rebuilding  the  restrainers,  and 
the  reclamation  project,  Kehoe 
suggested  a  joint  Water 
Resources  Board-Fish  &  Game 
Department  surveillance  of 
streams  that  feed  the  pond. 

A  constant  watch  on 
streambeds  would  enable 
officials  to  spot  problems  and 
prevent  flooding.  The 
commissioner  said  he  opposed 
"channelization,''  manmade 
watercourses.  They  hurt  the 
fish.  Kehoe  said. 

A  detailed  engineering  survey 
of  the  Knapp  Pond  dams  would 
cost  about  $13,000,  according  to 
Dufresne  &  Henry,  a  North 
Springfield  firm.  The  firm, 
through  Walter  A.  Henry,  listed 
four  steps  for  the  survey. 

The  first  would  be  a  detailed 
study  of  the  drainage  pattern  in 
the  pond,  with  examinations  of 
10-year  and  100-year  storm 
patterns.  The  price  for  -this 
would  be  $3,000. 

Step  two  is  dependent  on  the 
first  procedure.  If  the  drainage 
examination  warranted  it.  $5,000 
would  be  spent  for  a  three-stage 
study  of  new  structures:  $1,000 
for  a  soil  investigation,  $1,000  for 
a  basin  survey,  and  $3,000  for 
project  design. 

The  third  step  described  by  the 
engineer  would  cost  $2,000,  for 
professional  consulting  at  Water 
Resources  Board  hearings  on 
rebuilding  the  dams. 

Last  would  be  a  $3,000  fee  for 
overseeing  construction.  Kehoe 
offered  no  figure  on  construction 
costs,  and  indicated  the  federal 
government  would  pay  for  the 
new  dams. 

Cavendish  Selectmen  Richard 
Tucker  and  John  Stearns  agreed 
the  pond  should  remain  as  long 
as  it  is  safe.  That  was  the 
general  feeling  at  the  Tuesday 
session. 

Kehoe  said  that  if  plans  were 
designed  correctly,  there  would 
be  little  difficulty  in  rebuilding 
the  structures.  If  the  Water 
Resources  Board  okays  the 
project,  bids  would  be  let  out 
immediately,  the  commissioner 
added. 

The  dams  are  located  on 
Knapp  Pond  Road  here,  off 
Tarbell  Hill  Road,  near  the 
Reading  border. 

Kehoe  said  he  would  report 
back  to  selectmen  here  when  he 
heard  from  other  state  people. 
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KNAPP  POND  DAM 


GENERAL 

From  observation,  on  June  30,  1973  water  appeared  to  have 
been  between  one  and  1.5  feet  over  the  weir  crest  on  the  emergency 
spillway  and  these  flows  resulted  in  a  substantial  amount  of 
erosion  on  the  earthen  spillway  face.  If  the  water  had  been  1.5 
feet  over  the  weir  crest,  the  discharge  of  Knapp  Brook  would  have 
been  approximately  720  cfs,  which  corresponds  to  an  event  somewhere 
between  the  30-  and  50-year  recurrence  interval,  as  can  be  seen  by 
observing  the  attached  probability  plot.  An  event  of  this  magni¬ 
tude  corresponds  favorably  to  the  stream  flows  recorded  at  Beaver 
Brook  in  Wilmington,  Vermont,  and  Flood  Brook  in  Londonderry, 

Vermont,  on  the  same  date. 

Flood  Magnitude  and  Frequency 

The  frequency  of  these  stream  flows  was  established  by 
comparison  with  the  regionalized  analysis  available  in  both  the 
Bureau  of  Public  Roads'  publication  "Peak  Rates  of  Runoff  -  New 
England,  New  York  and  New  Jersey"  and  the  U.S.  Geological  Survey 
Water-Supply  Paper,  No.  1671,  "Magnitude  and  Frequency  of  Floods  in 
the  United  States."  The  small  drainage  areas  involved  necessitated 
the  use  of  a  log-log  extrapolation  of  the  data  available  in  the 
U.S.G.S.  publication  to  establish  the  mean  annual  flood  and 
engineering  judgment  to  establish  the  ratios  of  floods  with  greater 
magnitudes . 

Based  on  the  attached  probability  plot,  a  10-year  peak 
discharge  of  410  cfs  and  a  100-year  peak  discharge  of  about 
1050  cfs  was  used.  The  hydrograph  experienced  at  Sonny  Brook  in 
Montpelier  on  June  30,  1973  was  modified  to  produce  a  peak  of  410 
cfs  and  routed  through  both  Knapp  Ponds  based  on  the  existing  lower 
dam  and  designed  upper  dam  by  using  the  Modified  Puls  Technique  for 
reservoir  routing.  Similarly,  the  hydrograph  experienced  at  Flood 
Brook,  Londonderry,  in  August  1966,  was  modified  to  correspond  to  a 
peak  discharge  of  1050  cfs  and  routed  through  the  ponds.  The  inflow- 
outflow  hydrographs  for  these  events  are  attachments  to  this  report. 

Further,  the  hydrograph  from  Snyder's  Synthetic  Hydrograph 
Technique  was  compared  to  the  100-year  flow  hydrograph.  The  inflow 
hydrograph  appeared  to  be  conservative  in  that  the  base  flow  of 
60  cfs  presupposed  fairly  wet  antecedent  conditions  along  with  the 
relatively  long  lag  to  the  peak  and  shallow  slope  of  the 
recession  phase.  The  unit  hydrograph  generated  by  Snyder's 
Technique  compared  favorably  to  the  unit  hydrograph  derived  from, 
the  June  30,  1973  event  on  Flood  Brook. 


An  analysis  of  the  culverts  on  the  Knapp  Pond  access 
road  reveals  that  the  ponds  prevent  the  road  from  being  damaged 
annually,  but  the  72-inch  by  44-inch  pipe-arch  culvert  in  the 
vicinity  of  the  James  Hasson  residence  will  be  topped  on  the 
average  of  once  in  three  years,  and  the  6- foot  corrugated  metal 
culvert  upstream  will  be  topped  on  the  average  of  once  in  seven 
years  based  on  the  capability  of  the  ponds  to  reduce  the  peaks 
of  storms  similar  to  the  10-year  event  by  roughly  23$. 

Routing  and  Structural  Comparisons 

Several  alternate  structures  have  been  considered  and 
evaluated  using  the  Modified  Puls  Technique  for  reservoir  routing. 
Many  computations  were  made  with  the  assumption  that  the  effective 
surface  area  for  the  pond  was  35  acres.  When  data  became  available, 
it  was  noted  that  the  surface  area  varied  according  to  the  following 
table : 


Surface  Area  of  Knapp  Pond  No.  2 

Stage*  Surface  Area 

110  feet  40.3  acres 

108  feet  38.0  acres 

106  feet  35.5  acres 

*  Based  on  108. 5-foot  datum  top  of  existing  inlet  structure. 

The  24-inch  diameter  corrugated  metal  culvert's  capacity 
was  computed  using  "Indirect  Measurement  of  Peak  Discharge  Through 
Culverts,"  a  1963  open-file  report  by  the  U.S.G.S.,  as  was  the 
conservation  of  an  additional  42-inch  diameter  culvert  which  was 
one  of  the  design  alternatives. 

Formulae  for  broad-crested  weirs  and  critical  depth  com¬ 
putations  are  contained  in  King's  "Handbook  of  Hydraulics." 

The  alternatives  evaluated  were: 

1.  Using  the  existing  facility  with  a  normal  pool 
at  the  108-foot  elevation; 

2.  A  30-foot  weir  at  the  106-foot  elevation  with  the 
pond  normally  at  elevation  103  feet; 

3.  A  42-inch  diameter  culvert  in  addition  to  the 
present  pipe,  normal  pond  106.0  feet; 


4.  A  system  of  weirs  and  break-away  stop  logs,  pool 
at  104.0  feet; 

5.  A  42-inch  diameter  culvert  in  addition  to  the 
present  pipe,  normal  pond  at  103.0  feet; 

6.  A  siphonic  spillway  with  (see  Bureau  of  Reclamation, 
"Design  of  Small  Dams")  a  throat  depth  of  3  feet 
and  6  feet  wide,  normal  pool  at  103.0  feet; 

7.  A  box  inlet  drop  structure  33-3  x  33-3  x  33.3  (see 
Henderson,  "Open  Channel  Plow"  pp .  198-202),  normal 
pool  at  103.0  feet. 

The  peak  flows  for  the  alternatives  are  given  in  the 
following  table: 

100-YEAR  PEAK  OUTFLOWS  FOR  ALTERNATE  STRUCTURES  OF 
KNAPP  "POND  "DAM  NO.  2  (INSTANTANEOUS  PEAK  INFLOW  1050  cfs) 

Alternative  # 1  # 2  #3  #4  #5  #6  #7 

Instantaneous 
Peak  Outflow 

(cfs)  1040  955  955  880  850  550  1030 

Erosion  is  going  to  be  a  recurring  problem  on  a  spillway 
constructed  of  earth,  as  the  slopes  vary  from  3%  to  25%  at  present. 
Noncohesive  material,  at  least  6  inches  in  diameter,  would  be 
required  on  the  3%  slope  assuming  the  depth  is  at  critical  from 
drawdown  of  the  weir.  On  the  lower  face,  the  worst  condition 
occurring  at  the  break  in  slope,  material  required  would  be  at  least 
3-3  feet  in  diameter.  These  boulders  would  have  to  be  grouted  in 
place.  Any  alternative  will  require  that  the  existing  spillway  be 
stabilized  or,  by  design,  not  utilized  in  any  but  a  rarely  occurring 
flood  and  then  it  should  be  understood  erosion  of  the  nature  which 
occurred  in  1973  will  happen,. 

As  this  was  intended  to  be  a  fish  propagation  pond,  it 
should  be  noted  that,  according  to  Chow,  "Handbook  of  Applied 
Hydrology,"  ponds  used  for  this  purpose  require  a  wide  shallow 
spillway  to  reduce  the  loss  of  fish.  Instead  of  a  normal  design 
depth  of  about  2  feet,  the  depth  of  flow  on  a  fish  pond  spillway 
crest  should  be  less  than  0.5  foot.  Freeboard  of  1  or  2  feet  is 
usually  added  to  the  design  depth.  At  this  point,  it  should  be 
brought  to  light  that  the  emergency  spillway  designed  by  Haley  & 

Ward  will  carry  the  100-year  flood  at  approximately  the  110.9-foot 
stage  (1.9  feet  above  the  existing  weir  crest).  Any  30-foot  weir 
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against  possible  adverse  effect  on  the  primary  purpose,  however, 
c.  Other  Public  Benefits 

There  are  very  few  ponds  in  this. portion  of  the  state,  and  consequently 
the  ones  that  exist  are  more  significant  than  in  areas  with  a  large  number 
of  lakes  and  ponds.  It  is  available  for  water  supply  (not  necessarily  potable) 
and  fire  protection  in  the  immediate  area. 

2 .  Cost  Estimate  for  Emergency  Repairs  and  Permanent  Restoration 

The  modifications  necessary  at  the  dam  have  been  designed  by  Che  firm  of 
Dufresne-Henry  of  North  Springfield,  Vermont,  plans. and  engineer's  estimate  are 
available.  Included  in  the  plans  are  two  gates  which  give  a  potential  for 
drawdown  in  anticipation  of  flood  flows.  These  are  above  the  "pre-disaster" 
criteria. 

3.  Damages  Downstream  of  Dam 

There  is  approximately  1%  miles  of  Town  Road  below  the  dam  which  was  partly 
washed  out  during  the  June  30,  1973  flood.  There  are  two  homes  in  the  flood 
plain,  and  other  homes  which  depend  on  this  road  for  access.  There  is  approxi¬ 
mately  $34,000  in  DSR's  for  category  A,  B,  and  C  in  the  area,  which  would  have 
been  much  higher  if  the  Knapp  Brook  Ponds  had  not  been  there.  The  Vermont 
National  Guard  was  at  the  area  for  several  days,  logging  over  600  man  hours  of 
work  plus  use  of  equipment,  etc.  Evacuation  of  some  people  was  made  due  to  the 
uncertain  condition  of  the  dam  during  and  after  the  flood.  The  dam  remains  in 
on  unsafe  condition  and  is  entirely  drawn  down  to  minimize  the  probability  of 
utilizing  the  emergency  spillway.  It  is  a  continuing  threat  to  the  public 
safety  in  its  present  condition. 

4.  Other  Exceptions  to  Damage  Survey  Report 
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KNAPP  BROOK  POND  #2 
CAVENDISH,.  VERMONT 


Reference  is  made  to  the  Damage  Survey  Report  dated  October  2,  1973,  which 
Lb  determined  ineligible.  I  disagree  with  the  determination,  the  amount  for 
restoration  or  repair,  and  the  justification  for  determining  eligibility.  The 
reasons  follow: 


L.  Eligibility 


The  statement,  "It  appears  that  the  primary  purpose  of  Knapp  Brook  Res.  #2 

i  m 

i  is  wildlife  conservation,"  is  apparently  the  basis  for  determining  eligibility. 

tyi.  25  <1 

^PL  606  only  mentions  "exclusively  used  for  recreation"  as  being  ineligible. 

Impoundments  which  are  constructed  offstream  could  meet  this  description,  but 
j Knapp  Brook  Pond  #2  is  an  on-stream  impoundment,  and  consequently  does  alter 
the  flow  characteristics  in  the  stream.  The  effect  of  any  impoundment  is  to 
^reduce  peak  flows  and  increase  base  flows.  The  magnitude  of  the  impact  can  be 
■determined,  but  does  require  some  relatively  complex  computations,  known  as 


I 

I 

I 

I 
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flood  routing.  An  approximation  can  be  used  which  usually  is  reliable,  however. 

a.  Peak  Flows 

The  greatest  reduction  in  peak  flows  occurs  at  the  dam  itself,  and 
becomes  less  significant  with  the  distance  from  the  dam  due  to  diminishing 
impact  of  the  impoundment.  It  is  my  considered  opinion  that  Q^q  flows  are 
reduced  approximately  407,,  Qjq  flows  are  reduced  approximately  20%,  and  Q^qO 
flows  are  reduced  approximately  10%.  The  impact  at  various  points  on  Knapp 
Brook  and  Black  River  are  shown  in  Table  I. 

b.  Low  Flows 

The  impoundment,  by  virtue  of  having  stored  water,  has  the  potential 
of  being  used  to  augment  low  flows  if  needed.  This  would  have  to  be  weighed 
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AGENCY  OF  ENVIRONMENTAL  CONSERVATION 
MARTIN  L.  JOHNSON,  Secretary 
Montpelier,  Vermont  05602 

DEPARTMENT  OF  FISH  AND  GAME 
July  31,  1973 


Dear  Mr.  Irwin: 

In  1962  Knapp  Pond  #2  was  built  by  the  Fish  and  Game 
Department.  The  design  of  the  pond  had  an  emergency 
spillway  which  took  care  of  any  surplus  water. 

During  the  flood  of  July,  1973,  the  emergency  spillway 
became  unsafe  for  holding  water.  It  is  our  plan  to 
design  a  more  secure  emergency  spillway. 

Due  to  the  fact  that  the  pond  should  be  filled  during 
the  winter  these  emergency  spillways  have  to  be  built 
so  that  we  can  fill  the  pond  to  preserve  the  rest  of 
the  dam  and  outlet  structure  from  damage  by  frost. 

In  1962  Kent  Pond  was  built  by  the  Fish  and  Game 
Department.  This  pond  also  had  an  emergency  spillway 
located  in  a  different  section  of  the  pond  from  the  main 
impoundment.  During  this  same  flood  this  emergency  spillway 
was  completely  washed  out  and  will  have  to  be  redesigned 
and  rebuilt  by  winter. 

We  would  hope  that  we  do  not  have  to  go  through  the  Water 
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AGENCY  OF  ENVIRONMENTAL  CONSERVATION 

MARTIN  l.  JOHNSON.  Secretary 
Montpelier.  Vermont  05602 
VERMONT  WATER  RESOURCES  BOARD 


1  August  1973 


i  Ivor.  Andre  Rouleau 
Acting  Director 

j  Division  of  Management  and  Engineering 
Vermont  Department  of  Y/ater  Resources 
j  Agency  of  Environmental  Conservation 
Montpelier,  Vermont  05602 


Dear  An.dy: 


routing 


general 
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SUSPEND  TO 
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Attached  is  a  copy  of  a  letter  1  received  today  from  Ed 

N 

Kehoe'  asking  whether  the  Board  needs  to  approve  proposed 
repairs  and  redesigning  N£xf  the  emergency  spillways  at  Knapp 
j  Pond  #  2  and  Kent  Pond  in  accordance  with  the  procedures 

specified  in  chapter  43  of  Title  10,  V. S.A.  It  would  be' helpful 
|  to  the  Board  if  you  could  prepare  a  brief  memo  on  each  of 
1  these  structures  explaining  what  damage  they  have  suffered, 

I  whether  it  is  imperative  that  tiie  spillways  be  repaired 
before  this  winter,  whether  an  alteration  of  an  emergency 
spillway  should  be  deemed  an  alteration  of  a  dam  for  purposes 
of  section  1082  of  Title  10,  and  whether  you  think  the  procedures 
provided  by  chapter  43  must  or  should  be  followed  for  these 
§  two  projects. 

I  know  you  are  busy,  but  as  soon  as  it  is  possible  to 
|  prepare  this  I  would  like  to  have  it.  Thanks  very  much. 

Sincerely, 

- 


I 


i 
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17c  would  bo  pleased  to  brief  the  Board  on  all  aspects  of  the  projects 
If  they  arc  interested.  Another  possibility  is  for  tho  Board  to  lSGue  an 
cicerccncy  order  for  tho  work  which  is  bein^  done. 

Please  advice  if  I  can  bo  of  any  further  assistance. 


AJA/lenp 


VERMONT  DEPART*'1EMT  OP  ,3ATER  RESOURCES 


INFORMATION  SHEET 


fame  of  Dam, 


■J_  2-  Town 


r'Sncis  /t 


•vsj  er _ 

.<?/Jress 


i  /_  _  J  <£*>- 


^»**«*<  /" 


_Name  of  Stream_ 
Classification 


,  CcfS'r* 


* 


f.j  .G.S.  Coordinates:  Lat.  -7  3*  2-c  '-  4  9  *  Long.  72.  - 
J.S.C.S.  Map  _ Aerial  photos  \U- £Z-f/  3 


jj  .G.S. 


Elev.  3  Spillway 


fq'.al  Length  of  Dam 


dth  of  Top 


illway  Capacity:  Principal 


_ Crest  T?idth  of  Emergency  i*a  ' 

Spillway 

Maximum  Height _ jro  Jr. _ 

r ,  /4-~  fu  'Emergency  cJx  ro  i 


?c|td  Area _ j/  Aca^«j _ Prainac 

?ond  Volume:  Normal  T7ater  Level  £cj£==0  De 
iilcimum  Water  Depth:  Normal  Pater  Level _ 

S'|>rage  Before  Emergencv  Spillwav  is  Used_ 


Drainage  Area  f / 


_Design  High  ''7a ter  Level _ 

L _ -Design  High  TJater_ 

Level 


Use  of  Reservoir 


/vj  ^ 


. , .. 


Description  of  Dam: 


^»//^/  tfri  /  3  <•«  /  $///>£.  •*<'  ddi-X. 
7 


Description  of  Spillway (s) :P 

£  £"<  -i.~  •*.*.  r-fU  C-u  f~  *y 


A.  it  P  c  .*■»«.  r  t>  *~r  r*-l 

#.*’✓^7'  •^7'  c,..r~K 

t*>  <.:  r  w^(( 


D-*i«*ned  bv^/;  <*. 

Hiring  Date _ 

A  |3  i tional  Remarks : 


i  ng  Date 


r^/LVear  Built _ 

_ Order  Date 


1)1  A.V 

•n  ii  to 
bug  Caiciel* 


Jo*' 

*ah«< 


:•  (Lite 


p-  *■ 


L 

i 


rth  ;U- 


5f Cl n 

I ‘  0" 


f;-  .1 


*  i 


•  Bit  Screei  i  See  Dei.nl  I*  * i  > 

£>l 

"••••-.•  i\ 

i 


T.> 


r  i,  ■*  •?••  ** 


i*  i* 


M 

J  .  r4- 12-  V 

i,''  At  re< <m?<  km 
T  *  M.1*  C » !**»«> 

i  ’  iwfiih  , 

4-ir 


Ter««-ituie  « 

S< e** I  M  I7“H  |¥  fj 

i  U- 


r  ;o»f» 

4  ^ .  o*ff  l 

M 

i; 

4| 


1  ! 


I)  id;  i 


*  -L, 


: 

!  i'-i:i 


*-vir 

Ann n.it r  !>.»»•.  m.»| 

tatmi  '  length 

.  SCC 1 1  JN  If  8  _ 
■r  I'd” 


1'"  Altar  fUlillHf 


i  I 

; 


...  ) 


_  — _  i 


/  > 

—X*:: 


Se«  Oetai I 


Lr 


6'  r 


-]  I"  3“ 


J 


b 

« 


,  I 

;L 


jl’-o;, 

yi 

t 

f 


:)  r 


K:>  ling 
Post 


>-  \  Cleat m ce 


lusting  *oij 


smicf .our t £ i  »ww $ 

T  o- 


ucrw  MIIING  POST 
N  1  S 


ALUM  RAILING  POST  ANUORACf 
N  T  S 


W'  I  48"  Sluice 
Gate 


OH  -Sf.\  t*t* 
FI ooi  Statnl 


KNAPP  POND  0AM 
mSCfUANCOUS  0€ TAILS 


Cave  till, 


DUFRESNE- HENRY — — 

ttnjintJtxifty  Cox flotation 

trcitmtb 

r<*H  <  |*«rucr  |w,.«ll«> 

laiBi 


Mfcum*  »«*■ 

"«*,5.isgsri,t* 


}?.“!"* _ M.  R-  PeiuiO  . 

}'  *“ _ b  SliBr.1 _ _ 

_ ,„-A  a’-:. - i-  _2 - 3  _ 

;.IL!lilO-X  lJ“l-l-JcUbe*_aU  I9U-- 

. — ■ 


ItUtVtf  OHM 

[Mill*.  l_JUUUll-Ai. 


///•»■/  7  < 


i 


t 


L 


10- -0“  0  c 


10'  0" 


10' -0“ 


Finish 
Grade  \ 


I'7'4'  l|- 

I  2"  teriiof  i : 

-  •  *  2"  X  10*^ 

Ir 

M  *  3>-4  Bars 

1 f —  Horizontal 


/  f-<r 

length  is  5* 
Centeied  iit 
^  ol  8l  IligB 


NOUS  I)  III  tioiti  to  hn«e  standard  cut  »a$hers 
ci  ratal  pitted  teteeen  aood  I  ’oit 
heads  and  neUeeti  *00(1  ami  nut 
2>  All  ti  tier  shall  cet  or  eiceed  nun I ity 
ot  eastern  Spruce  w  less  otheui  •«  speci lied 
3)  III  inns  *111  t*  spaced  am!  sized  to  lusuie 

pi  .-e#  con>Htric  of  fi'fcei  toJmjs  as  specified  by 
II  Tl  TkHlii.il 


-  (m  r  i  *■  jr 


't See  Oetai  I  Aj 


4"  X  4"  Coiumi 
(See  Detail  8) 


-  2"  X  4"  ( toss 
Bracing 


3 -  '4  Bn  i  s 
Uni  IV  Covei 
typical 


FOOT  BRIDGE  ELEVATION 
V  1*0"  . 


it  -  ■  ir 

!  '-'i'  l; 

j"  ■{  tp-’i 

if’rf ' 

i  v-fY 


Off  Set 

Type  floor  Staid 
El  1 08  0 


Dihh  link 
and  Si  ipor 


Pi  mute  oiieni-iy  in  eitsi 
c  rncietr  to  icca.Tod.ite 
24"  X  24"  Sluice  Gate 


!  -•  5  8"  Oia  Bolt 

2-  I  JO-  f-  4"  X  4"  ft.! I  Post 

1  !;  -  Mm 

-  r  hr  • 

-O’  f  f .  5  4“  Ota  Bolt 

lf,  L  t.  "  Mil.  Edge  t  End 

»i  *  List. it.ee  i 


V  H 


RA 1 1, INC  POST, 

CONMtCTtON  OEtAljJL 

N  I  S 


.  f 

s  8"  Cia  Boil 

•VI 

I  3"  U  St  up  Piimuie  8” 

■  1  •* 

Pene  f  r  .i  1 1  un 

1:  1 

Dear mg  Piatt 

1  . 

p  Concrete  Pier 

COLUMN  TO  PIER 
CONNECTION  OtJAII, J. 
N  *1  S 


2"  Normal 
4‘  long 
V  Suoci'it 


,  '  Ar<i< 

J.  .  #  Serr 

J  E.isl 
* .  -  -*— ■ 


.»  >-  •'  --! ; ;  -  s 

.  .  :c  ,  -j  •  ■ 

\  .  t,  ;  |  r?“Nrmal 

i  .  L'l'i. 

I  |  *  V  Spatm* 

i  HmUs  Oo«ti 


j  •  :  V  j 

'.ix  ; 


r  x  io" 

/  4"  X  4" 


I  1  .-r 

1  !i!...V 


I  1  I  i 

,  :a:  .  !  |u  24”  X  14-  SI.IIC 

r” 


-pt**LPJL  Ml'  *no  srj.uiy 

•  «  1 « •  0“ 


Y  I  -I 

ii-7  ; 


BAR  SCREEN  DETAIL 
J£R ’SERVICE  0U1UT  *0JKRS 

V  =  V  0" 


V, 


I  ^-PROJECT 

X Reading 
,.  |  i 

y‘  ki"  Emt  mg  / 

/  |  D3r  Him,  ii. 

. L  To  Ififidslock 

l^.*  v-^  **»••••  — ■ 


v  Weatheistieirt 


!  k  •» 


X  Rt.  106 


LOCATION  MAP 
Scale  .  I"  "r I  «Tle! 


’*•?>*  To  A^cutney 


'i  > 


.  lusting  t 

Concrete  feif 

I  -  ,  " 


is  of 

1 1  ttOfl  <* 


W-y 


t  /* 

f  '  > 

If  .  ,  I*' 

rr  .  ' 


KNAPP  POND  DAM  EMERGENCY 
SPILLWAY  STRUCTURE  &  TOWER  IMPROVEMENTS 

CAVENDISH,  VERMONT 


/•-  r 


THE  STATE  OF  VERMONT  DEPT.  OF  FISH  &  GAME 

MONTPELIER,  VERMONT 


p/f  - Emergency  Spillway 


Limer^Ponrl 
W.itei  Sin  face 
£1  9?  0 


_ tn*  in 


_  Proposed  Contour 

-  lusting  Con  tout 
— Water  Edge 


RMtPP  POND  DAW 
PROJECT  PUN 


DU 


DUFRESNE-HENRY  - 

tiufdwuny  (. 

"MRine-fl  ^*25#"  * 

IM>  HMIH  _  _____ 

iflZL-_  JLJl  Pelfii fil _ I 

JL 1.  _i? — 2b'  .  .  . 


upper  Pond 
Mater  Surface 
El.  106.5 


Soils  ohser*ed  «*«ere  show 
indicated  a  dense  S' Mr  sand 
•ith  stones  aitd  sore  codtile 
to  a  depth  ot  ap|iio«  unite  if 

8  teet. 

Additional  soil  mrestiR.it ion 
mar  tie  necessary  and  is  the 
tesponsitii h ty  of  the  Contractor 


,<r4  "  . 


i 

I 

I 

I 


|  Prom  the  above  table,  it  is  estimated  that  the  June  30,  1973 
Flood  on  Knapp  Brook  was  roughly  equivalent  to  a  50-year  event. 

-As  in  the  preliminary  study,  where  the  hydrograph  derived  by 
Snyder's  Method  showed  the  August  1966  Flood  Brook  hydrograph 
as  modified  to  be  conservative,  the  hydrograph  observed  on  30  June 
1973  at  Flood  Brook  produced  a  peak  shortly  after  the  peak  intensity 
of  rainfall  was  experienced.  If  such  an  event  were  experienced  at 
Knapp  Pond,  such  that  the  peak  occurred  prior  to  filling  of  the 
pond  to  the  spillway  crest,  a  limited  amount  of  flood  control  will 
be  realized. 

The  drop  structure  was  designed  using  the  empirical  technique 
set  forth  in  Henderson,  "Open  Channel  Flow,"  and  checked  by  the 
data  available  in  the  Bureau  of  Reclamation,  "Design  of  Small  Dams." 
Both  computations  showed  that  the  drop  inlet  and  stilling  basin  are 
designed  in  such  a  manner  that  the  flow  will  be  stabilized  by  a 
hydraulic  jump  prior  to  leaving  the  stilling  basin.  The  mean  annual 
flood  will  flow  at  a  depth  of  approximately  9  inches  over  the  semi¬ 
circular  weir  crest.  Other  depths  of  flow  are  available  upon  request. 

The  100-year  peak  flow  line  in  the  spillway  chute  was  computed 
by  standard  backwater  computation  procedures  and  the  final  width  of 
the  contraction  was  selected  so  that  choking  of  the  flow  will  not 
occur.  Further,  the  angle  of  contraction  satisfies  the  criteria 
set  forth  by  "Design  of  Small  Dams." 

At  the  spillway  terminus,  a  hydraulic  jump  stilling  basin  was 
considered,  but  would  not  have  been  feasible  since  the  conjugate 
depth  would  have  required  a  deeper  channel  and  definitive  methods 
for  energy  dissipation  by  free  discharge  into  the  lower  pond  were 
not  available.  The  flip  bucket  was  also  designed  by  the  criteria 
established  by  the  Bureau  of  Reclamation  and  will,  under  a  100-year 
peak  flow,  have  the  jet  impinge  roughly  15  feet  away  from  the  lip 
of  the  bucket.  Lower  flows  will  not  travel  as  far;  hence,  riprap 
approximately  4  feet  in  diameter  will  be  dumped  to  a  finished 
grade  of  not  greater  than  20$  in  the  lower  pond,  starting  from  the 
lip  of  the  flip  bucket  to  a  distance  of  about  20  feet  from  the  lip. 
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or  I  combination  of  weirs  and  stop  logs  will  carry  water  at  depths 
in  excess  of  ^  feet. 


CONCLUSIONS 


Paving  the  100-foot  wide  spillway  may  cost  in  excess  of 
$50,000,  based  on  a  rough  estimate  of  500  cubic  yards  required. 

The  spillway  will  have  to  be  stabilized  if  only  a  larger  culvert 
is  installed;  thus,  there  will  be  an  added  cost  for  those 
alternatives . 

The  flood  peak  reduction  for  most  alternatives  is  not  sub¬ 
stantial  enough  to  warrant  introducing  the  likelihood  of  frequent 
fish  losses.  Consequently,  a  spillway,  or  drop  structure,  that 
will  conform  to  fish  propagation  criteria  should  be  designed.  The 
costs  are  approximately  equal  for  paving  the  existing  spillway  or 
installing  a  box  inlet  drop  structure  with  a  33-foot  channel 
through  the  face  of  the  present  emergency  spillway. 


PINAL  ; PILLWAY  DESIGN 


For  reasons  of  providing  a  safe  dam,  improving  flow  chaeter- 
istics  and  fish  propagation,  it  was  decided  a  semi-circular  inlet 
drop  structure  with  a  contracting  channel  would  be  the  most  economical 
solution  to  the  spillway  design  in  terms  of  amounts  of  concrete 
required . 

The  final  design  was  checked  on  the  basis  of  comparison  of  the 
flow  estimates  of  these  three  analytical  techniques:  the  NEHL 
Method,  data  available  in  USGS  Water  Supply  Paper  No.  1671 ,  and  the 
1961  Bureau  of  Public  Roads'  publication  "Peak  Rates  of  Runoff  from 
Small  Watersheds."  The  peak  rates  of  runoff  by  the  first  two  methods 
were  similar  for  all  frequencies,  and  the  1961  Bureau  of  Public 
Roads'  technique  gave  a  100-year  peak  rate  equivalent  to  the  other 
two.  The  peak  rates  are  as  given  in  the  table  below: 


Recurrence 


Interval  (years) 

2.33 

5 

10 

25 

50 

100 

Instantaneous 

Peak  Inflow  (cfs) 

185 

280 

1*10 

620 

810 

1050 

i  ' 

•  • 

* 

|  .‘an  sea  level.  These  elevations  are  from  an  assumed  datum,  not  mean  sea  level 

Page  3  of  3  -  Nearest  damage  center  is  from  the  dam  to  the  confluence  of  Knapp 

i 

brook  and  North  Branch  of  Black  River.  Knapp  Brook  Pond  is  to  Springfield, 
armont  as  any  one  of  the  Corps  Flood  Control  Dams  by  itself  is  to  Hartford, 
Connecticut  -  insignificant. 
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TABLE  I 

KNAPP  BROOK  POND  02  -  HYDROLOGIC  DATA 
(NEHL  CHARTS) 


Location 

Dra  Lnage 
Area 

Qi° 

w/o  Pond 

Qio 

With  Pond 

Z 

Reduction 

Q50 

v/o  Pond 

Q50 

With  Pond 

Knapp  Brook  Pond  01 

3.4 

470 

'  280 

40 

850 

680 

\ 

'Sapp  Brook  at  Mouth 
/ 

5.0 

650 

460 

29 

I  1,200 

"1,030 

North  Branch  of  Black  River 
at  Confluence  of  Knapp  Brook 

25.0 

1,830 

1,640 

10 

3,440 

3,270 
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Knapp  Brook  Pond  Dan,  Site  #2  -  Cavendlsl 
Edward  7.  Kehoe,  Commissioner,  Dept.  o£  Fish  &  Game 
Donald  H.  Spies,  Dam  Construction  Engineer,  Dept,  of  Water  Resources 


September  22,  1972 


,  :•  w 

On  September  21,  1972,  the  writer  made  an  inspection  of  the  subject 
structure.  The  dam  is  an  earth  fill  structure  with  a  drop  Inlet  and  a  two  ^  ^ 

foot  CMP  for  a  principal  spillway.  The  drop  inlet  has  stop  logs  to  control 
the  water  level.  The  emergency  spillway  is  an  earth  channel  with  a  concrete 
weir  for  the  control  section.  ’  f>>.‘ 

The  dam  is  in  good  shape,  but  does  have  some  saplings  growing  in  the 
riprap  on  the  downstream  toe.  The  emergency  spillway,  though,  is  in  bad 
shape.  In  addition  to  a  number  of  large  logs  that  are  scattered  on  the 
crest,  the  downstream  channel  has  undergone  severe  erosion.  This  should 
be  corrected  so  that  it  doesn't  work  its  way  back  further.  A  possible  .  . 

solution  would  be  to  dig  up  this  portion  of  the  spillway  and  refill  it 
with  boulders  18"  to  24"  in  size.  Then  fill  the  voids  with  1"  to  3"  stones. 

V  A ! 


ccs  Robert  Collins,  Maintenance  Supervisor 
Richard  Sears,  Land  Negotiator 
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To:  Cathy  Bothwell ,  Executive  Secretary,  Water  Resources  Board 

From:  Andre  Rouleau,  Aociotant  Director,  II  &  E  Division 

Subject:  Kent  Pond  Daw  and  Knapp  Pond  Dam  £2 
Date:  January  7,  1974 


It  ha3  just  ccmc  to  ray  attention  that  we  have  an  outstanding  request  from 
Will  Irwin  regarding  the  above  captioned  data  (copy  attached).  liore  are  our 
comments  that  Will  asked  for: 

The  damage  at  both  dams  during  the  flood  of  Juno  30,  1973,  was  in  the 
emergency  spillways.  It  consisted  of  severe  erosion  of  the  earth  spillway, 
causing  a  partial  failure  to  the  spillway.  This  kind  of  partial  failure 
becomes  worse  every  tins  water  flows  over  the  emergency  spillway.  It  is  possible 
that  the  emergency  cpillv7ay  may  not  be  utilized  for  several  years,  but  on  the 
other  hand,  it  could  bo  required  to  pass  water  at  any  time.  The  Fish  &  Game 
Department,  at  our  request,  hc3  lowered  the  water  lcval  in  both  ponds  so  that 
the  ponds  are  almost  empty  and  have  only  nominal  conservation  pools  at  tho 
present  time. 

It  is  very  important  that  the  emergency  spillway  be  repaired  so  that 
complete  failure  would  not  occur.  The  Fish  u  Game  Department  has  retained 
consultants  to  re-design  the  emergency  spillways.  The  firm  of  Dufrcsnc-Ilanry 
is  doing  the  work  at  Knapp  Pond  Dam  £2  and  the  firm  of  DuDoio  &  King  is  doing 
tho  work  at  Kent  Pond  Dam.  Tho  design  has  been  reviewed  by  our  office  and  there 
is  no  substantial  change  to  the  purpose  of  the  impoundments,  although  tho 
emergency  cpillways  will  now  be  controlled  by  concrete  and  rock  fill,  os  opposed 
to  being  an  excavation  and  to  original  ground  as  they  were  previously.  This  is 
tho  only  practical  way  of  correcting  tho  situation. 

I  do  consider  this  <lo  a  significant  alteration  of  a  dam  and  I  further  considor 
it  to  bo  emergency  work.  Doth  projects  are  now  under  construction  with  tho 
critical  phases  scheduled  for  completion  prior  to  the  spring  runoff.  The  pro¬ 
cedures  provided  by  Chapter  43  chculd  be  followed  for  both  of  thccc  projects. 
However,  time  is  not  availablo  for  these  procedures  due  to  tho  critical  conditions 
remaining  while  tho  matter  is  being  considered. 
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MAGNETIC  NORTH 
1972 


KNAPP  BROOK  SITE  NO  2  POND 


APPENDIX  C 
PHOTOGRAPHS 


#1.  .  OVERVIEW  OF  KNAPP  BROOK  SITES  NO.  1  AND  NO.  2. 
KNAPP  BROOK  SITE  NO.  2  IS  THE  BODY  OF  WATER  ON 
THE  LEFT;  THE  DAM  BETWEEN  THE  TWO  PONDS  IS  KNAPP 
BROOK  SITE  NO.  2. 


#2.  EMERGENCY  SPILLWAY  IN  FOREGROUND  WITH  OUTLET 
STRUCTURE  AND  DAM  EMBANKMENT  IN  BACKGROUND. 
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I 

i 


#3.  UPSTREAM  LEFT  FACE  OF  DAM. 
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J 
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#4.  CLOSE-UP  OF  RIP-  n 
RAP  ON  UPSTREAM 
RIGHT  SIDE  OF 
OUTLET  STRUCTURE. n 
NOTE  MISSING  I 

RIPRAP.  I' 

fl 


#5.  EMERGENCY  SPILLWAY  WITH  APPROACH  CHANNEL  TO 
SLUICE  GATE. 


» 


#6.  CHUTE  AT  EMERGENCY  SPILLWAY.  KNAPP  BROOK 
SITE  NO.  1  POND  AT  OUTLET. 


#8.  DOWNSTREAM  SLOPE  OF  DAM. 
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#9.  RIGHT  TRAINING 
WALL  OF  CHUTE 
SHOWING  MAXIMUM 
DEFLECTION. 


RIGHT  TRAINING  WALL 
OF  CHUTE,  SHOWING 
SEPARATION  AT  CON¬ 
STRUCTION  JOINT. 


AO  A 157  519  NATIONAL  PROGRAM  FOR  INSPECTION  OF  NONFEDERAl  DAMS  ft/2 

KNAPP  BROOK  SITE  NUMB ..(U>  CORPS  OF  ENGINEERS  WALTHAM 
MA  NEW  ENGLANO  DIV  MAR  80 


UNCLASS  I r 160 


F/Q  13/13 


NL 


#11.  SERVICE  BRIDGE.  NOTE  SUPPORT  POST  BROKEN  BY 
ICE  PRESSURE. 
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I  i  #13.  EROSION  IN  OUTLET  CHANNEL  FROM  OUTLET  STRUCTURE 

AND  APPARENT  SEEPAGE  FROM  BANK. 
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